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SEEBOHM’S “BIRDS OF JAPAN.” 
The Birds of the Japanese Empire. By Henry Seebohm. 
Pp. i.-xxiv., 1-386. (London: R. W. Porter, 1890.) 

R. SEEBOHM’S work on the ornithology of Japan 
4 is sure to be welcome to naturalists, as it is 
always useful to have the avifauna of any country or 
group of islands monographed and historically brought 
up to date. In his latest work Mr. Seebohm has incor- 
porated all the results obtained by recent explorers in 
Japan, and we have now a very fair idea of the birds of 
this portion of Eastern Asia. The map which accom- 
panies the volume also helps to a better understanding of 
the relations of Japanese ornithology with those of the 
adjacent countries. Mr. Seebohm has further made use 
of the present work to amplify and expound his recently- 
published “ Classification of Birds,” so that the work 
contains his latest views on this important subject. In 
his original work he gave two schemes of arrangement, 
giving a preference to the second or “alternative ” one. 
He appears now to have changed his mind, and to have 
reverted to his original idea (“ Classif. B.,” p. vii.), with this 
important modification, that he now places his Coraceii- 
formes after his Pico-Passeres, ending with Mimogypes 
(American Turkey Vultures), which lead from the Ground 
Hornbills (Bucorax), and are followed by the Sub-class 
Falconiformes. There is no doubt that this is a great 


gain in idea, and we are glad to see that Mr. Seebohm is 


modifying his first notion, that it is absolutely advisable 
to reduce the orders of birds to a small number of Sub- 
Classes. We are of opinion that a still further increase 
in the number of Orders will have to take place before 
the scheme works to the satisfaction of ornithologists. 
The exigencies of arranging the Passerine Birds in the 
present work, or at least the bulk of the Palzarctic 
genera, have obliged Mr. Seebohm to declare himself on 
the subject of their classification, and this is his 
declaration :—“ With some slight modifications, I have 
adopted that defined by Mr. Oates (‘ Fauna of British 
India: Birds,’ i., p. 8), which seems to me to be a distinct 
advance upon previous arrangements.” Mr. Seebohm is 
under a misapprehension here, unless we allow that his 
“slight modifications” are intended to entirely subvert 
Mr. Oates’s arrangement by turning it topsy-turvy—a new 
method of appreciation. The latter gentleman begins 
with the Corvide, Mr. Seebohm with the Zurdine, 
not one of Mr. Oates’s families being allowed full rank, 
but all of them relegated to the position of Sub- 
families in the family Passeride ! The Crateropodine (a 
bad substitute for the Zzimelizde (ine) follow the Turdide 
in Seebohm’s arrangement, whereas in Oates’s classifica- 
tion they come after the Parvidz, which are by him con- 
sidered to be a sub-family of the Corvide. Oates’s Sy/- 
viide are separated from his Timaline birds by whole 
families of Certhiide, Sittide, and Regulide, while in the 
Seebohmian arrangement the Sy/viine follow the Cratero- 
podine, and are in turn followed by the Parine, which 
contains Gold-crests (= Fam. Regulide of Oates), Tits 
(=Sub-fam. Paring of Oates), Wrens and Creepers 
(= Fam, Certhitde of Oates), as well as the Nuthatches 
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(= Fam. Szttid@e of Oates). The Laniide and Sturnide 
are the only families which are similarly located by both 
authors, and in our humble opinion both of them are 
wrong. If Mr. Seebohm should ever honour us by follow- 
ing any classification of ours in the way in which he has 
followed that of Mr. Oates, with slight modifications, we 
can only beg to be protected from our friends ! 

The present work commences with a useful table of the 
literature relating to the avifauna of Japan, to which may 
be added a paper by Salvadori and Giglioli, ‘‘ Uccelli 
raccolti durante il Viaggio della Corvetta Vettor Pisani, 
&c.,” where there are some useful notes on the Scoters 
(G@demia) and other birds. It seems to us a great pity 
that, having looked up all his books with so much 
assiduity, Mr. Seebohm did not think it worth while to 
publish a full list of references to Japanese birds, which 
would have been most useful, and is even necessary in a 
work of this kind. The chapter on the ‘‘ Geographical 
Distribution of Japanese Birds” is very interesting, and 
the subject is worked out with all Mr. Seebohm’s 
accustomed energy and speculativeness, aided by full 
statistics. 

In the third portion of the work, the “ Classification 
and Identification of Japanese Birds,” the reader will find 
a great deal more than the mere title denotes, for, as we 
have hinted before, the author has seized the opportunity 
of amplifying all his previous work on the classification of 
Birds, so that this portion of the book is of the highest 
interest to ornithologists of every country. We find, 
however, that some of the woodcuts are not explained in 
the text, and are apparently added as make-weights to 
the diagnostic characters of the orders, but the reason 
for so doing does not seem very clear. 

Apart from the omission of the name of the Natural 
History Museum (Preface, p. iii.) from the list of four- 
fold obligations which are considered to be due to other 
Museums of Europe and America, a very uncompli- 
mentary allusion to the work of the present writer occurs 
on p. 113, under the heading of Motacilla japonica. We 
have no intention of following Mr. Seebohm in his 
reasoning with regard to this species. He devotes 
nearly a page to show into what confusion (partly through 
his own fault, as he admits) these black-backed Wagtails 
of Japan had fallen, and then he claims to have fixed, in 
1884, that Swinhoe’s name of japonica, bestowed in 1863, 
must be restricted to the larger form which we re-named 
M. grandis, “a useless synonym,” as Mr. Seebohm is 
kind enough to call it. Nevertheless, we can assure 
Mr. Seebohm that if Swinhoe intended to give his name 
of japonica to one of the black-backed Wagtails of Japan, 
it was to the swa// one and not to the /arge one, that he 
meant it to apply, as a specimen in the British Museum 
labelled in his own handwriting shows! Swinhoe’s name, 
therefore, is a synonym of M. /ugens, and neither Mr. 
Seebohm nor any one else can “fix” the name of 
japonica for the large species. So far from being a 
“ useless synonym,” the name of 17. grandis is the only 
one which can properly be applied to the latter, and even 
if Mr. Seebohm’s argument had been correct, his manner 
of criticism is needlessly disagreeable. 

In a work like the present, which is nothing if not 
exhaustive, it is surprising that we can find no reference 
to Garrulus lidthé and Accentor fervidus. The only evi- 
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dence to hand at present is that the former bird inhabits 
the mountains of the interior of Japan, whilst the Accentor 
may be only A. rudidus, but it is at least well to say so. 
Then again the recent work of Mr. Ogilvie-Grant on 
Platalea and Turnix was worth a little consideration. 
The nomenclature proposed for the latter genus is not 
adopted, and in spite of the large series of measure- 
ments given by Mr. Grant to show that the Eastern race 
of the common Spoonbill has a longer bill than the 
Western race, Mr. Seebohm states that he has been 
“unable to find the slightest evidence of the truth of this 
statement,” a mode of criticism more forcible than exact. 
We might also ask the author why he persists in calling 
the Woodcock, Scolopax rusticola instead of S. rusticula, 
and the Wild Duck, Avas doschas instead of A. boscas ? 
Also why does he misspell Linnzeus’s name throughout 
the work? Mr. Seebohm has, however, his own ideas as 
to the fitness of things, and he is in many respects too 
ultra-conservative for us to hope that our criticism will 
move him. Otherwise we might ask what is the use of 
Eurhinorhynchus having its spoon-shaped bill, if it is to 
be merged in the genus 77zga? Again, to merge so 
many species under the genus Pzcus, and again under 
Fringilla, which most of us consider to belong to re- 
cognizable genera, tends to fog and confuse the ideas of 
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geographical distribution, and by no means simplifies the | 


study, as Mr. Seebohm would have us believe. 


| waterways of different countries. 


We may add that the work is illustrated by figures | 


from the author’s work on the Charadozide, but a large 
number of new cuts are added, which increase the utility 
of the diagnoses in the classificatory part of the work. 

R. BOWDLER SHARPE. 


JEANS’S “WATERWAYS AND WATER 
TRANSPORT,” 

Water Transport. By J. Stephen 
(London and New York: E. 


Waterways and 
Jeans, M.R.I., F.S.S. 
and F. N. Spon, 1890.) 

Nea volume is intended to give a description of the 

waterways of the world and water transport, and 
more particularly means of transport by artificial water- 
ways. Under the heading of “ Thé Transportation Pro- 
blem,” the author deals with the vast improvements made 
during recent years in roads, both ordinary and rail, and 
with the great advancement of trade caused by better 
means of transport during the last hundred years. Heshows 
that, although canals may be considered as belonging to 

a bygone day, they are now coming again into prominence 

as a cheap means of transport, and that probably they 

will in many cases be made the nucleus of a new and 
better system, under which the great inland towns of 

Lancashire, Staffordshire, and Yorkshire may practi- 

cally become maritime places. Chapters ii., iii., and 

iv. deal with the English river and canal system, and 

the waterways of Scotland and Ireland, giving an 

historical account, and showing how most of them in 
many ways have grewn and improved. Readers of this 
volume will be surprised no doubt at the network of 
canals in this country: one is accustomed to think of 
railways as the only means of transport, and to forget the 
really large traffic carried by canals in many counties. 
The author tells us of the many continuous lines of water 
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communication between different commercial centres of 
importance in England, and points out how often it 
happens that the through routes are rendered useless for 
really large boats, owing to the locks being shorter or 
narrower on one section than on another—thus allowing 
the smallest lock to be the gauge of the boat—down to the 
very low maximum of twenty-four tons on the canal 
system between the Derbyshire district and London. 

On projected canals the author has much of course to 
say. The Manchester Ship Canal, which has attracted 
so much attention, no doubt has been the cause of many 
similar projects. The Forth and Clyde Canal is designed 
to enable vessels of considerable tonnage to pass from 
sea to sea, the present waterway being too contracted 
to be of much use. The Sheffield and Goole Canal is 
projected to form an improvement on the present navi- 
gation, to enable barges carrying 700 tons, and small 
sea-going steamers carrying 300 to 400 tons, to come to 
Sheffield for cargoes, and to serve the South Yorkshire 
The proposed waterways from Birmingham to 
In 


collieries. 
the sea are:now being considered in that district. 
short, the present tendency seems to be to bring the ship 
to the manufactory, and thus save the railway charges to 
the coast for the carriage of the manufactured article. 
The book is divided into three sections, the first of 
which concludes with a good detailed description of the 
Holland, the land of 
dykes and ditches, appears to have a splendid system of 
water communication, and the United States has re- 
ceived ample notice at the hands of the author. The 
waterways of British India are described, and the 
question of canals versus railways in that country is 
discussed. The author says that “ Sir Arthur Cotton has 
even advocated the summary and indefinite suspension 
of nearly all railway schemes and works, in order that the 
attention of the Government might be concentrated upon 
canals, mainly for irrigation, but also adapted for purposes 
of navigation.” This is all very well from the canal point 
of view, but it would be interesting to calculate the 
capacity of canals capable of contending with the 
present traffic on the railways, excluding any military 
questions from the subject; and in case of the famine 
railways, ze. railways built to distribute food as a 
primary reason for their existence, and where quickness 
of delivery becomes the all-important consideration, the 
comparison becomes absurd. Much important work has, 
however, been done in India by an extensive system of 
artificial waterways serving the dual purpose of irriga- 
tion and navigation, and by careful superintendence the 
country is greatly improved and enriched by their use. 
Section II. of the volume treats of the important 
subject of ship canals. The greatest artificial waterway 
constructed up to the present time has been the Suez Canal, 
and this monument of engineering skill is very properly 
dealt with first in this section. It is interesting to note 
that some of the earliest canals recorded were constructed 
between Suez and the Nile, and these were for some reason 
allowed to fall into decay. The author gives an excellent 
account of the construction of the Suez Canal; the 
political and monetary difficulties encountered by M. de 
Lesseps in the early days of the company are explained ; 
and the ultimate completion and enormous growth of 
traffic through the canal are well described. On p. 208, we 
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are told that “vessels of nearly 200 feet in zw7dth propel 
themselves through the canal.” This must be a misprint. 

Of the Panama Canal we find a good descriptive 
account. The many early surveys made to locate the 
best course for such a project are described, and it is 
interesting to note that as early as the year 1588 the 
proposal to construct such a canal is recorded. The 
floating of the original company, the commencement of 
the works, and the ultimate complete failure of these 
works, are well described by the author. Everything 
appears to have happened to seriously hamper the work 
on every side: political strife on the isthmus delayed the 
work ; an act of incendiarism destroyed a number of 
buildings erected for the purpose of the canal ; and the 
heavy mortality among the emfloyés obtained an un- 
enviable notoriety, and rendered the supply of good men 
uncertain. Bad as these events proved, the real reason 
for the ultimate failure of this undertaking must ever be 
ascribed to the insufficient data obtained of the country 
and of its geological formation by the company’s en- 
gineers; the original estimates have proved to be 
understated and entirely wrong, and the many engineering 
difficulties must have been practically overlooked. 

The Report of the Special Commission appointed in 1889 
to inquire into the affairs of the company was published 
in May, and describes in detail the position of the 
undertaking. It is estimated that some 30 millions will 
be required to finish it, so that its ultimate construction 
does not appear very probable. 

The projected Nicaraguan Canal, a purely American 
project, is also described. The author says :—“ The dis- 
tance from ocean to ocean by the route that has recently 
received the approval of the United States Government, 
and is now in course of apparent realization, is 169°8 
miles. Of actual canal there will be 40°3 miles, the 
remaining 129°5 miles being free navigation through 
Lake Nicaragua, the Rio San Juan, and the valley of the 
Rio San Francisco.” 

Chapter xxiii. brings us home again, and deals with the 
Manchester Ship Canal, a monument of engineering now 
fast reaching completion. From the excellent description 
given of these works the reader will obtain a good idea of 
the undertaking generally. 

Chapter xxiv. commences Section III., and deals with 
the transport problem with special reference to railways 
and canals. The question of railways versus canals is 
here discussed, and the steady decline of canal navigation 
from the date of the commencement of railway compe- 
tition is pointed out. The author says that at that time, 
“one by one, canals dropped out of the race, and were 
bought up by the railway companies, either with a view 
to getting rid of competition, and so securing absolute 
control over the traffic, or in order to make way for new 
railway lines.” Curiously enough, the Engineer of the 
3rd inst., in a leading article on this subject, illustrates 
the above quotation by a reference to the Sheffield Canal, 
which has been allowed by the present owners—the 
Manchester, Sheffield, and Lincolnshire Railway Com- 
pany—to silt up and become nearly useless. 

The railways in this and other countries are getting 
to be considered gross monopolies, and the improve- 
ments in the canal navigations are being looked upon 
as a means of relief. The Manchester Ship Canal 
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| is the firstfruits of this feeling on the part of traders 


and manufacturers, and other ship canals are being 
talked of. 

On the comparative cost of water and land transport 
the author has much to say. In discussing the relative 
cost of carriage in the States and in this country, we 
must not forget that the capital charges per mile on open 
lines in this country cannot fairly be compared with those 
in the States, for the reason that the land was in the first 
instance bought from landowners anxious to obtain the 
largest sum; the average station buildings and fixed 
plant are of a far more expensive description ; and the 
kind of traffic carried is of a different type. 

The railways in the United States appear to be able to 
carry goods at a remarkably low rate, no doubt severe 
competition for the traffic being the reason ; at the same 
time, excluding capital charges and the like, the amount of 
coal burnt per ton mile in this country is far below that 
used by the American locomotives. 

If traffic is to be moved from town to town at the 
cheapest rate, it is necessary that it shall be moved in 
large masses, or trains. It is on this account that the 


,American traffic can be transported by railway cheaper 


than in this country: were it possible in England to 
obtain a steady through traffic in any large volume, the 
weight of trains hauled would certainly increase, and the 
rates would probably drop in proportion. Canals, when 
properly managed and with proper appliances, ought to 
carry heavy traffic with the same regularity as the rail- 
ways; but as long as they are controlled by the railway 
companies, they are, in the nature of things, bound te 
decay and become a secondary means of transport. 

The author explains in chapter xxviii. various mechanical 
means of haulage in vogue at the present time, and then 
goes on to deal with locks, planes, sluice-gates, and the 
like. The volume concludes with a chapter on the 
acquisition by the State of the waterways. The subiect 
is handled ina masterly manner. In this book we have 
a large amount of information put together in a read- 
able form, and no doubt it will prove very useful to those 
interested in a very important subject. a Ae 





SANITY AND INSANITY. 


Sanity and Insanity. By Charles Mercier, M.B., Lecturer 
on Insanity at the Westminster Hospital Medical 
School, and at the Medical School for Women. The 
Contemporary Science Series. (London: Walter Scott, 
1890.) 

* ie bring the facts of any department of knowledge 

before the non-scientific in an easily assimilable 
form, without offence to the good taste of some one or 
other section of the community, is by no means so simple 

a matter as the prolific literature of this class in late 

years might seem to indicate. It is not every author or 

lecturer, however able as a man of science, who can thus 
cater satisfactorily for an omnivorous, but captious and 
critical public. Every mechanics’ institute and popular 
lecture-room exemplifies this truth—the enthusiasm of the 
aspirant to public honours in this field is often inversely 
proportional to his qualifications and actual attainments. 
The first requisite condition is that the author be 
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thoroughly and profoundly acquainted with his subject, 
so that in a popular 7¢swmé facts should assume their 
due perspective--that mole-hills be not amplified into a 
bizarre prominence, or that the great mountain tracts 
encircling the subordinate features of the territory lose 
not in the distant haze their outlines—in other words, 
that principles be clearly enunciated, and inductions 
marshalled in harmonious sequence. The next pre- 
requisite qualification is a keen realization of the obstacles 
which beset his own path of observation ; those knotty 
points, those complex junctions#of thought which cause so 
much delay in the history of all intellectual effort. The 
most learned authorities are often the most laboured and 
tedious exponents of their craft; but we have only to 
glance at the essays and popular lectures of Clifford, 
Tyndall, Huxley, or Haeckel, to learn what a degree of 
excellence is thus attainable by a profound thinker and a 
cultured mind. It is on account of the rarity of this style 
of writing that we hail with pleasure the appearance of 
Dr. Mercier’s book, which is an excellent example of 
the perspicuity with which a cultured mind can delineate 
an obscure and difficult subject. Dr. Mercier’s numerous 
contributions to psychological literature which have 
appeared from time to time in Brain, Mind, the Journal of 
Mental Science, and his book on the “ Nervous System 
and the Mind,” are a sufficient pledge of his capacity for 
a graceful handling of the subject of insanity. After a 
preliminary sketch of the mechanism of the nervous 
system, and the modern view of its mental correlate, 
given in simple but pleasing outline, the author devotes 
his fourth chapter to a discussion on the “ Nature of 
Insanity,” which he defines as a disorder in the Jrocess of 
adjustment of the organism to its environment—a disorder 
not subject to correction. The faulty adaptation of 
organism to environment is fully considered, and ail 
qualifications in any such definition of insanity are 
lucidly expressed. 

In this chapter above all others the author exhibits 
his analytic abilities and discriminative capacities to 
greatest advantage, and the conception of the nature of 
insanity so framed is to our minds a mental synthesis 
which has remained unchallenged since first enunciated 
by Dr. Mercier in'1882. In this connection he makes 
the trite remark that such precess of adjustment is 
simplified by a simplification of the environment, and 
hence the major utility of asylum treatment. Un- 
doubtedly, the moral factor will long remain the most 
important in the treatment of insanity; and here Dr. 
Mercier would seem at one with Dr. Clifford Allbutt, who 
with becoming pungency ridiculed the idea of “curing 
insanity out of the bottle.” ‘ 

The following six chapters are devoted to etiological 
inquiries, and the causes of insanity are grouped under 
the headings of heredity, direct and indirect strain, 
neurotic instability, the laws of inheritance. Reversion 
and its limitations by the “massive pressure of race 
heredity” are ably discussed, as is also prepotence in its 
relations to insanity, The potency of the moral factor 
in the production of insanity, always tinctured with more 
or less mystery to the laity, is largely developed by the 
author, and reduced to its simple elementary terms; in 
fact, the work before us is calculated very largely to 
remove the repellent aspects of insanity which so long 
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have been created by ignorance and a false appreciation 
of its nature. 

With respect to the community of origin of the re- 
ligious and sexual instincts, we cannot find ourselves in 
accord with Dr. Mercier’s views ; throughout his argument 
we believe he places undue emphasis on the significance 
of the sacrificial element. Cogent as are the arguments 
so frequently used to indicate such lineal relationship, 
we think equally strong reasons may be advanced to show 
that the development is along parallel lines of contiguity, 
rather than the sublimation of the religious out of the 
sexual element. The concluding five chapters deal with 
the various forms of insanity; and the vagaries of the 
insane mind are graphically registered in these short but 
concise and interesting delineations, We congratulate 
Dr. Mercier on the production of a work which deserves 
a widespread popularity. W..B. L. 


OUR BOOK SHELF. 


A Guide to the Literature of Sugar: a Book of Reference 
for Chemists, Botanists, Librarians, Manufacturers, 
and Planters, with a Comprehensive Subject-Index. 
By H. Ling Roth. (London: Kegan Paul, Trench, 
Triibner, and Co., Limited, 1890.) 

ALTHOUGH published in 1890, it is right to say that this 

compilation only brings our knowledge down to the be- 

ginning of the year 1885. It is intended to have a sup- 
plement ready soon, and to bring the work up to date. 

In the meantime we can speak highly of the evident care 

and labour bestowed on this volume by the compiler. 

The arrangement is based on that of Mr. Daydon Jack- 

son’s “ Vegetable Technology.” There is a catalogue of 

authors, a list of anonymous publications, a list of periodi- 
cals, a list of Parliamentary publications, and a chrono- 
logical table. The first part of the latter is taken from 

Dr. Falconer’s “ Sketch of Sugar in Early Times” (1796). 

The comprehensive subject-index forms a very valuable 

part of the work. Itis arranged in sections as follows :— 

Bibliography and History, Statistics and General Economy, 

Illustrations, Geographical Distribution, Chemistry, Origin 

of Vegetable Sugars (the various plants yielding sugars), 

Beet Sugar, Cane Sugar, Parasites, and Distillation. It 

will be easily seen that this guide to the literature of 

sugar covers practically the whole field in regard to 
vegetable sugars. It is a work that will prove of much 
interest to numerous readers having to do with the cul- 
tivation and manufacture of sugar, whether derived from 
the sugar-cane, beet, sorghum, palm, maple, or maize. 

We only hope the compiler will be encouraged to bring 

out the promised supplement. During the last five years 

considerable activity has been displayed in the United 

States in regard to the production of sugar from sorghum ; 

and there is, besides, the very important fact that the 

sugar-cane has recently been shown to produce mature 
seed, and possibly capable of improvement by seminal 
selection. The literature in regard to this point alone is 

well worthy of being carefully traced. D. M. 


Practical Plane and Solid Geometry. By 1. H. Morris. 
(London: Longmans, Green, and Co., 1890.) 


STUDENTS will find this work to be a most instructive 
course, arranged in such a way that no external aid will 
be required. Section I. begins at the very beginning of 
the subject, and in it there are any problems dealing with 
lines, areas, use of scales, plans and elevations of solids, 
sections, &c. Section II. treats of descriptive geometry ; 
and various problems on the projections of lines, oblique 
surfaces, and solids are given, and thoroughly worked 
out. The concluding chapter of this section is devoted 
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to graphic arithmetic, in which there are both questions | telescope, I turned towards the direction from whence the flashes 


and examples on multiplication, division, addition, sub- 
traction, fractions, involution, &c. 

Throughout the book the figures are placed on the 
right-hand pages, and the text opposite them on the left 
—a very good arrangement. The diagrams and figures 
are neat and clear, especially the complicated figures 
required in the drawing of sections of some solids. The 
exercises have been selected from the papers of the 
Science and Art Department, College of Preceptors, 
Oxford and Cambridge Locals, and various Military 
Colleges. They are carefully graduated, and, when 
necessary, hints have been added to facilitate their 
solution. 


Madagascar; or, Robert Drury’s Fournai. Edited by 
Captain P. Oliver. (London: Fisher Unwin, 1890.) 
THIS book may be divided into three parts: Captain 
Oliver’s introduction and notes, Robert Drury’s journal, 
and a description of the island by the Abbé Rochon. In 
the first part Captain Oliver tries to prove that the 
journal is more or less fictitious. At the beginning of the 
introduction he gives the names of—as he himself says— 
the best authorities in France, all of whom believe the 
journal to be true ; also a letter which leads him to say 
that the book was credited in the middle of the eighteenth 
century. After having quoted these authorities in favour 
of the truthfulness of the journal, Captain Oliver pro- 
ceeds to give his own ideas on the subject, which are that 
the book was written by Defoe from Drury’s story, and a 
great deal of the matter taken out of French books— 
namely, Francois Cauche, 1658, and Hacourt, 1661. He 
then goes on to say that the original journal had a 
French map, and he regards that also as evidence against 
Drury. Drury acknowledges himself to have almost for- 
gotten the language and manners of his own country, and, 
as he was but fourteen years of age when he left, we may 
take it for granted that he did not know how to draw a map. 
What then could be more natural, when he had his journal 
edited, than to take the best map then published, which 
happened to be a French one, and give it with his 

journal ? 

After reading the introduction, one almost thinks that 
the book is fictitious ; but when half-way through the 
journal, in which every little action is described so 
minutely, one comes to the conclusion that it is true—at 
least, that it has not been proved untrue. The journal 
itself is interesting, but very monotonous. 

The description of the island by the Abbé Rochon is 


very interesting, as it tells all about the first attempts of | 


the French to colonize Madagascar. 





LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications. ] 


Large Meteors. 


THE “‘ball of fire” seen by Mr. C. Randolph at Milverton, 
Somerset, on October 16, at 12h. 5m., and the ‘brilliant 
meteor” observed at Edinburgh, on October 17, at about 15h. 
(see NATURE of October 23, pp. 615 and 620), were probably 
members of the October meteor shower, which has a maximum 
on about October 18-20, and a radiant point at 92° + 16° in 
the extreme north-eastern limits of Orion. 

There was also a fine meteor on October 19 at midnight. I 
was engaged in telescopic observation at the time, and was 
intently watching a new nebula I had just discovered about 
2 N. of the star a Camelopardi, when I became aware of 
several brilliant flashes which lit up both sky and landscape 
in a startling manner. Quickly withdrawing my eye from the 
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proceeded, and saw the end point of a magnificent fire-ball 
which had fallen in the vapours on the western horizon. It left 
a bright streak just east of 8 Aquarii, or from 326°—-8° to 319° 
— 10°, but this soon died away. 

This meteor must have been a grand object to observers in the 
Bristol Channel and in the western counties of England. The 
city clocks were striking the hour of twelve when it appeared, 
and from the direction of its flight it evidently belonged to the 
well-known Orionid meteor shower. 

The new nebula I have referred to is situated at 71° + 68°, 
and is a fairly conspicuous object in my 10-inch reflector with a 
power of 60. I watched it for more than an hour for traces of 
motion, but detected none, so I assume it was not a comet. 
Since October 19 we have had clouded skies, and I have had 
no opportunity to re-observe the object. 

Bristol, October 24. W. F. DENNING. 


Extraordinary Flight of Leaves. 


THE pastoral farm of Dalgonar is situated near the source of 
the Skarr Water, in the parish of Penpont, Dumfriesshire. The 
ridge of hills on the farm as per Ordnance Survey is 1580 feet 
above sea-level. There are only five trees on the farm—two 
ash and three larch. An extraordinary occurrence presented 
itself to the eyes of Mr. Wright, my informant, at the end of 
October 1889, on this farm, which has been narrated to me in a 
letter received from him, as follows :— 

‘“*T was struck by a strange appearance in the atmosphere, 
which I at first mistook for a flock of birds, but as I saw them 
falling to the earth my curiosity was quickened. Fixing my 
eyes on one of the larger of them, and running about 100 yards 
up the hill until directly underneath, I awaited its arrival, when 
I found it to be ax oak leaf. Looking upwards the air was thick 
with them, and as they descended in an almost veriical direction, 
oscillating, and glittering in the sunshine, the spectacle was as 
beautiful as rare. The wind was from the north, blowing a 
very gentle breeze, and there were occasional showers of rain. 

‘*On examination of the hills after the leaves had fallen, it 
was found that they covered a tract of about a mile wide and 
two miles long. The leaves were wholly those of the oak. No 
oak trees grow in clumps together nearer than eight miles. The 
aged shepherd, who has been on the farm since 1826, never 
witnessed a similar occurrence.” JAMEs SHAW, 

Tynron School, Dumfriesshire, October 21. 


On the Soaring of Birds, 


IN answer to my criticism (NATURE, September 4, p. 457), 
Mr. Blix refers (October 16, p. 593) to an article inthe Shand. 
Arch. f. Physiologie, in which.he has given ‘‘ an account of the 
weighty reasons” leading him ‘‘ to suppose that soaring birds are 
able to undertake successive alterations of direction with very 
little loss of vs viva.” To bring forward reasons, however, tend- 


| ing to show that birds cam do certain things is no answer to an 


| objection with regard to ow they do them. 


Neither can he undertake | 


Mr. Blix has thought it superfluous to point out “‘that the 
manceuvre of the bird is the same, and the loss of energy 
thereby equally the same, whether the bird turns in a calm or 
in a uniform wind,” from which it is to be inferred that he had 
thoroughly grasped the truth of this himself. Why did he, then, 
propound a theory founded upon what is directly contrary to his 


| own conviction ? 





It is not easy to see what has led Mr. Blix to suppose that I 
hold any other opinion, since my letter was written with the 
intention of pointing out this fact to him. 

19 Well Walk, Hampstead, 

October 23. 


C, O. BARTRUM. 


MANNERS AND CUSTOMS OF THE TORRES 


STRAITS ISLANDERS} 
i is not my intention this evening to attempt a special 
study of any particular institution or series of customs, 
nor even to discuss the ethnological affinities of the natives 
inhabiting the islands of Torres Straits. 


1 Friday Evening Lecture delivered at the Royal Institution, by Prof. Alfred 
C. Haddon, on May 23, 1890. 
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The comparative study of institutions and customs has 
led to brilliant suggestions, and has especially thrown 
light upon obscure facts in our own culture, and given a 
new significance to observances which, because they are 
of every-day occurrence, are passed by without comment. 
This field of inquiry is one which has only recently 
been systematically tilled, but it promises a rich harvest 
of unexpected results. 

The detailed study of a single tribe or natural assem- 
blage of people has great interest, as it puts one in touch 
with such varied subjects as the physical, mental, and 
moral characters of the people ; and the tracing out of 
their affinities requires wide study and careful comparisons. 
A patient research of this kind always opens up questions 
of wider import than the initial inquiry. 

Neither of these methods will occupy us to-night, as I 
wish to present before you as vivid a conception as I can 
of some of the manners and customs of a people small in 
number but rich in interest. We will consider, therefore, 
neither a composite image of savages in general, nor of 
rude customs, but the particular habits of a disappearing 
people, who thirty years ago were naked, unknown 
savages, who to-day are British subjects, and who in a 
very few years will have lost the last remnants of their in- 
dividuality, and possibly ere long will practically cease to 
exist—at all events as a distinct people. The dissolving 
views which I shall exhibit this evening are a fit emblem 
of the facts which they illustrate. 

My anthropological inquiries in Torres Straits may not 
inaptly be compared with the methods of the palzonto- 
logist, especially in his study of the more recent fossils. 
Amongst such fossils we find some representatives of 
existing forms, others slightly different from those we are 
accustomed to, others again which are quite dissimilar, and 
often of these only disconnected fragments may remain, 
and it takes great patience and careful piecing together to 
restore the latter into any semblance of their former 
selves; nor should surprise be felt if mistakes are 
occasionally made in the attempt. 

A similar experience occurs to thosejwho study an 
isolated people which is rapidly becoming modified and 
is dying out at the same time. Some facts collected 
from legend and myth precisely resemble the present 
habits of the natives ; others have only lately fallen into 
desuetude. Lastly, some customs are so dissimilar from 
anything in our own country, that it is difficult to 


thoroughly understand them under favourable circum- | 


stances ; but when these customs are no longer practiced, 
and but imperfectly remembered, when they have to be 





described through the unsatisfactory medium of Jargon | 


English, and when one bears in mind the great difference 
in the mental conceptions of narrator and listener, what 
wonder is there that disconnected narratives are recorded, 
or that errors creep in? 

Happy is that traveller who has the opportunity of 
studying existing habits. It was my lot to recover 
recently lost or fast dying-out customs ; our archzologists 
grapple with the problems of the past ; it is the object of 
all to assist towards a complete History of Man. 

Torres Straits,as you are aware, separate New Guinea, 
the largest island in the world, from Australia, the 
smallest continent. Although the Straits are eighty miles 
wide in their narrowest part, yet, owing to: the presence 
of islands and of numerous and often extensive coral 
reefs, there is only one channel suitable for ocean-going 
steamers, and that averages a mile in width, and in places 
is much less. 

The islands in Torres Straits may be divided into three 
geological groups by the lines of longitude 142° 48’ E. 
and 143° 30’ E. 

The islands to the west are composed of old igneous 
rocks, and are surrounded by fringing reefs. These 
islands may in fact be regarded as disconnected portions 
of Northern Queensland. They are fertile, but there is 
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no particularly luxuriant vegetation ; doubtless irrigation 
and cultivation would greatly improve their produc- 
tiveness. 

The central group of islands is composed of low coral 
islets formed by wind and wave action ; the soil is poor, 
and supports only a scrubby vegetation. Coco-palms 
grow on some of the islands, and there are occasional 
mangrove swamps. 

The eastern islands, Uga, Erub, and the Murray 
Islands, are of volcanic origin, and are also fringed with 
coral reefs. In these the soil is rich and vegetation 
luxuriant, Uga and a great part of Mer being simply 
large gardens of coco-palms, bananas, and yams. 

It is interesting to find that the inhabitants of the vol- 
canic islands form one tribe, which I term the Eastern 
Tribe ; the Western Tribe occupying all the remaining 
islands. The customs of the two tribes are different and 
their languages distinct, so much so that there are only 
a few words in common, and these are mainly trade words. 
Four subdivisions of the Western Tribe can be dis- 
tinguished, the members of each of which inhabit certain 
intermarrying groups of islands. 

Independently of the above-mentioned subdivisions, 
the islanders were divided into clans, each clan having 
some animal for its awgid or “totem.” For example, in 
the Western Tribe there were the dugong, turtle, dog, 
cassowary, snake, shark clans, and so forth. There was 
supposed to be some relation between the clans and their 
respective augiid, “all same [z.e. similar to] family,” as 
it was expressed to me. A dog-man, for instance, was 
credited with understanding the habits and feelings of 
dogs, or a cassowary-man prided himself on having thin 
shanks like a cassowary, which would enable him to run 
quickly through the grass. With the exception of the 
first two clans, no one was allowed to kill or eat the 
totem of his own clan; if he did, his other clansmen 
would probably kill him for sacrilege. On a dugong ex- 
pedition, no dugong-man might keep the first dugong he 
captured, but he might partake of the rest; the same 
restriction applied also to the turtle and the turtle clan. 
If only one dugong or turtle was caught on the first day, 
the dugong- or turtle-man had to relinquish it ; supposing 
only one was caught on the succeeding day, the account 
was, so to speak, “carried forward,” and there was no 
sabi (tabu) on it. The dugong and turtle were too im- 
portant articles of food for the clan members to be 
entirely deprived from partaking of their augiid. 

The women, or at all events some of them, used to have 
a representation of their auzgzd@ cut on the small of the 
back. I made inquiries on this point on most of the 
islands in the Straits, but couid only find four old women 
who had them ; these I sketched, and two of them I also 
photographed. 

[Various photographs illustrating the appearance of the 
natives were then thrown on the screen. | 

I have alluded to the fact that different customs cha- 
racterize the Eastern and Western Tribes ; as an example 
of this I may mention that in the latter tribe the girls 
proposed marriage to the men, while in the Eastern Tribe 
the more usual course was adopted. 

It might be some time before a lad had an offer; but 
should he be a fine dancer, with goodly calves, and dance 
with sprightliness and energy at the festive dances, he 
would not lack admirers. 

Should there sti:l] be a reticence on the part of his 
female acquaintances, the young man might win the heart 
of a girl by robbing a man of hishead. Our adventurous 
youth could join in some foray ; it mattered not to him 
what was the equity of the quarrel, or whether there was 
any enmity at all between his people and the attacked. 
So long as he killed someone—man, woman, or child— 
and brought the head back, it was not of; much conse- 
quence to him whose head it was. Possibly a man killed 
would redound to his greater glory, but any skull was 
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better than none, and its possession was recognized as an 
order of merit. How much more distinction would a man 
gain when he could boast of a whole trophy of skulls ! 
The girl’s heart being won by prowess, dancing skill, 
or fine appearance, she would plait a string armlet, 
ttapururu ; this she intrusted to a mutual friend, prefer- 
ably the chosen one’s sister. On the first suitable oppor- 
tunity the sister said to her brother, “Brother, I have 
some good news for you. A woman likes you.” On 
hearing her name, and after some conversation, if he was 
willing to go on with the affair, he told his sister to ask 
the girl to keep some appointment with him in the bush. 
When the message was delivered, the enamoured dam- 
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sel informed her parents that she was going into the bush | 


to get some wood or food, or made some such excuse. 

In due course the couple met, sat down and talked, the 
proposal being made with perfect decorum. 

The following conversation is given in the actual words 
used by my informant, Maino, the chief of Tud. 

Opening the conversation, the man said, ‘* You like me 
proper?” 

“Yes,” she replied, ‘‘I like you proper with my heart 
inside. Eye along my heart see you—you my man.” 

Unwilling to give himself away rashly, he asked, “ How 
you like me?” 

“T like your fine leg—you got fine ,body—your skin 
good—I like you altogether,” replied the girl. 

After matters had proceeded satisfactorily, the girl, 
anxious to clench the matter, asked when they were to 
be married. The man said, “ To-morrow, if you like.” 

They both went home and told their respective relatives. 
Then the girl’s people fought the man’s folk, “ For girl 
more big [z.c. of more consequence] than boy ;” but the 
fighting was not of a serious character, it being part of 
the programme of a marriage. 

“ Swapping ” sisters was the usual method of getting a 
wife. If a man had no sisters he might remain un- 
married, unless he was rich enough to pay for a wife with 
a shell armlet (wazw7) or a canoe, or something of equal 
value. If a youth was “hard up,” an uncle might take 
compassion on him and give one of his own daughters in 
exchange for a wife for his nephew. 

This exchange of girls—a sister for a sister, or female 
cousin for another man’s sister—was an economical 
method of getting a wife, as one was a set-off against 
the other. ‘The usual feasting occurred, but the presents 
were dispensed with, or at all events the purchase-money 
was saved, and probably there would be no fighting. 

When a young man of the Eastern Tribe arrived at an 
understanding with a girl, he put his ge/ar (‘ law,” z.e. 
tabu) on her, and made arrangements to fetch her away. 
She kept awake on the appointed night, listening for the 
preconcerted signal, and they quietly stole away to his 
parents’ house, and the next morning he sent a messenger 
to say where the girl was. The girl’s friends armed them- 
selves with bows and arrows, sharks’ teeth fastened on to 
sticks, and other weapons, and proceeded to the other 
village ; but the fight was not a serious affair. On the 
same day the girl would be painted red by her future 
mother-in-law, and clothed with a large number of leaf 
petticoats ; and numerous ornaments would be suspended 
on her back, these made a clanking sound whenever the 
girlmoved. For some months she remained in the house, 
and under the constant supervision of her future mother- 
in-law, the young man residing elsewhere. After say three 
months, negotiations would commence between the two 
families, and the girl’s relations would come to saaugwat 
(or scrape hands), and presents would be exchanged, and 
some alteration made in the decking of the girl. After a 
further probation period of a few months, some friend, in 
the secret, would engage the young man in conversation, 
and the bride would steal up behind him with some food 
she had previously cooked, and, while still behind his 
back, would thrust it by his side. 
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He, looking round, 
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exclaimed, “ Why, that’s my woman!” and then hung 


down his head in shame. Being informed that all was 
duly performed according to old usage, the couple ate 
food together, this being the ratification of the contract. 

It appears that in the Eastern Tribe marriage was re- 
garded as a state of ¢abu, the man isolating one woman 
as his exclusive property, for he had powers of life and 
death over his wife. For several reasons I suspect that 
the Eastern Tribe has arrived at a slightly higher stage 
in the evolution of the family than the Western, as the 
man has a more independent position, and does not live 
more or less with his wife’s people after marriage, as is 
the custom among the Western Tribe. In both tribes a 
wife had to be paid for ; a canoe, dugong-harpoon, shell- 
armlet, or articles of equal exchange value, being the 
usual price. 

Manhood is with us a gradual development of youth ; 
with nearly all savages it is a state of privilege, the full 
advantages of which can be gained only by the observance 
of special ceremonies. 

The growth of hair on the face warned the father that 
his boy was growing up, and he consulted with other 
fathers who had sons of about the same age. 

“ Good thing,” he might have remarked ; “boy no stop 
along woman now: he got hair, time we make him man 
now ;” and arrangements would be duly made. 

The following information, respecting the former initia- 
tion ceremonies, was gained at Tud (usually known as 
Warrior Island), the natives of which island were prob- 
ably the most warlike of all the Western Islanders :— 

The lads were handed over to their uncles, or to some 
old man, by their fathers, who then ceased to have any 
intercourse with them. They were conducted to the 
Taitokwod, or open space sacred to the men, where no 
woman or child ever ventured, and which henceforth had 
for them many deep-rooted associations. The uncles 
washed the youths with water and then rubbed charcoal 
into the skin ; this being daily repeated till the probation 
period was over. The lads‘ were covered with mats 
doubled up like a tent with closed ends, and there they 
sat the livelong day in groups, without moving, playing, 
or even speaking. Four large mats stretched across the 
Tatiokwod, the mats belonging respectively to the Sam 
(cassowary), Umaz (dog), Kodal (crocodile), and Batdam 
(shark) clans. For each mat there was a fireplace, the 
fire being tended by the young men of their respective 
clans. The old men sat on their appropriate mats, in 
the centre were the drums, and the dance-masks were 
placed along one side. Opposite the centre was a small 
mat, on which sat the chief of the island ; for, contrary to 
the general custom of the tribe, this island had a recog- 
nized chief, the result, probably, of their belligerent habits. 
By the side of where the chief used to sit, a large ovoid 
stone was pointed out to me; it had a dire significance, 
for long ago four boys, tired of the irksomeness of the dis- 
cipline, broke bounds, and meeting their mothers in the 
bush, asked for food. They were recaptured, and were 
all killed by the old men with that stone, which was then 
placed in its present position, as a warning to other 
youths. The boys of the cassowary and dog clans sat at 
the end beyond the shark fireplace, and the crocodile 
and shark boys were placed at the opposite end of the 
clearing. 

Their instructors watched the lads, and communicated 
to them the traditions of the tribe, rules of conduct were 
laid down, information in all branches of native lore 
taught, and thus, generation after generation, the things 
of the fathers were transmitted to the sons. 

The following are some of the rules which I was 
informed were imparted to the youths by the “old 
men” :— 

“ You no steal.” 

“If you see food belong another man, you no take it, 
or you dead.” 
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“You no take thing belong another man without leave ; 
if you see a fish-spear and take it, s’pose you break it and 
you no got spear, how you pay man?” 

“ S’pose you see a dugong-harpoon in a canoe and take 
it, and man he no savvy, then you lose it or break it, how 
you pay him? You no got dugong-harpoon.” 

“You no play with boy and girl now ; you a man now, 
and no boy.” 


** You no play with small play-canoe, or with toy-spear ; | 


that all finish now.” 

“You no like girl first; if you do, girl laugh at you 
and call you a woman.” [That is, the young man must 
not propose marriage to a girl, but must wait for her to 
ask first. ] 

“You no marry the sister of your mate, or by and by 
you will be ashamed ; mates all same as brothers.” [But 
“ mates” may marry two sisters. | 

“You no marry your cousin ; she all same as sister.” 

“Tf anyone asks for food, or water, or anything, you 
give something ; if you have a little, you give a littie ; if 
you have plenty, give half.” 

“Look after your mother and father ; never mind if 
you and your wife go without.” 

** Don’t speak bad word to mother.” 

“ Give half of all your fish to your parents ; don’t be 
mean.” 

“ Father and mother all along same as food in belly ; 
when they die you feel hungry and empty.” 

“ Mind your uncles, too, and cousins.” 


“ If woman walk along, you no follow ; by and by man | 


look, he call you bad name.” 

“ If a canoe is going to another place, you go in canoe ; 
no stop behind to steal woman.” 

“If your brother is going out to fight, you help him; 
don’t let him go first, but go together.” 

Who will say, after this, that the Torres Straits 
Islanders were degraded savages? 

At length the month of isolation expired, and for the 


last time the uncle washed the lad; he then rubbed him | 


with scented leaves, and polished him up with oil. Then 
he was decorated with armlets and leglets, breast- 
ornaments, and possibly a belt, his ears ornamented, and 
a shell-skewer passed through his nose ; bright-coloured 
leaves would be inserted in his armlets, and his hair 
rolled into the approved string-like ringlets. So they 
“ make him flash —flash like hell—that boy.” 

The afternoon of the eventful day was occupied in this 
congenial task, and at nightfall all the lads who were 
being initiated were marshalled by their uncles behind a 
large mat, which was held vertically. In this wise they 
marched to the village until they arrived at an open 
space where a mat was spread on the ground before a 
circle of friends and relatives. When the approaching 
party reached this mat the lads seated themselves upon 
it, and then the screening mat was lowered. Suddenly, 
for the first time for a month, the fathers and female 
relatives saw the boys, and great were the crying and 
shouting and exclamations of delight at the brave show. 
With tears the mothers cried out, “ My boy! my boy !” 
and they and other elderly female relatives rushed up to 
them and fondled and caressed them, and the mothers 
surreptitiously put dainty morsels by their boys. 

Sitting with legs crossed under them and down-turned 
faces, the boys neither moved nor exhibited the least 
emotion, for now they were men. 


Less precise is my information respecting the corre- | 


sponding rites of the Eastern Tribe. So far as I could 
gather, there were in Mer, the largest of the Murray 
Islands, two important ceremonies, which we may term 
the initiation and recognition ceremonies. For the first 
the lads were assembled near a sacred round house, or 
pelak, in which the awe-inspiring masks were kept. The 
ceremony was conducted by three zogo/e, or sacred men, 
and their ¢démz/eb, or attendants. The latter arranged 
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themselves in a double row, from the fe/ak to the place 
where the boys were assembled, and, holding long sticks, 
performed certain movements. Slowly the dread appari- 
tion advanced ; the chief zogo/e came first, wearing a 
huge mask with human features and a beard of jaw- 
bones ; the second zago/e steadied this mask with a rope ; 
the third zogo/e wore a long mask, shaped like a shark. 
Then for the first time the names of these masks were 
revealed to the lads—BOMAI and MALU. These were 
the sacred names which it was not lawful to communi- 
cate to the outsider, death to both being the penalty. 
Their collective name of Agud was, however, known 
to all. 

I can only allude to the customary food-offering pre- 
sented to the zago/e, and the course of instruction instilled 
into the youths, one item of which was the narration of 
the legend of Malu, and must pass on to the recognition 
ceremony. This function took place in the afternoon on 
the sand beach outside the village of Las. A great con- 
course of people was assembled—men, women, and 


| children—the newly initiated lads occupying the front 


row. 

First four men of the dog-clan played about in pairs. 
(I may here parenthetically remark that it took me a 
fortnight’s work to glean what little information I have 
respecting these two ceremonies. On one occasion I 


| induced a number of men to rehearse some of the dances 


for me on the actual spot where they were originally per- 
formed, in order that I might gain a clear comprehension 
of them. One of my photographic “studies” I now 
throw on the screen.) The dog-men were followed by 


| pigeon-men, who danced and beat their chests ; later, 
| whirling along the strand, came a body of dancers, 


circling from left to right as they advanced, an outer ring 
with sticks, an inner ring brandisuing stone clubs, and 
possibly some drum players ip the centre. Lastly, the 
three sogo/e appeared, completely covered with white 
feathers, and each carrying five wands. Although seen 
by the women, their identity was supposed to be 
unknown. ; 

This was the final function, and was followed by the 
ever-recurring feast. Thenceforth the lads took standing 
as men. 

Strangely enough, at neither Tud nor Mer could I dis- 
cover that the bull-roarer was employed at these cere- 
monies. The widespread use and sacred character of 
this simple instrument has been emphasized by Mr. Lang 
in one of his charming essays, Knowing its universal 
distribution in Australia, I was not surprised to find that 
in Muralug, or Prince of Wales Island, which lies close 
to Cape York, its use was associated with the initiation of 
the lads. It was only by speaking in a low voice to the 
chief of the island and his son Georgie, whose photograph 
you have already seen, and by assuming more knowledge 
than I actually possessed, that I could induce them to 
admit of its being employed. Cautiously looking round 
to see that no one was near, its name, wazés, was 
whispered to me. After much persuasion, a model of 
one was made for me, on the express understanding that 
I should not show it to any woman on the island ; and I 
did not. It is now in the British Museum. All that I 
could gather was that it was whirled in the bush and then 
shown to the lads. Death was the penalty to both if a 
man exhibited it to a woman, or to anyone who had not 
been initiated. 

Great was my surprise when, shortly afterwards, I saw 
the Saibai boys who were staying at the mission station 
on Mer, playing with bull-roarers identical with the one 
with which I had been so secretly intrusted. The most 
sacred emblem in one island was a toy in another. In 
case some of you may not be acquainted with this most 
interesting implement, I have brought one of these bull- 
roarers. 

From these important initiation ceremonies we may. 
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pass to others which had a less sacred significance. All 
the native ceremonies were associated with processions, 
or with movements of a less regular character, the per- 
formers of which were invariably specially dressed for the 
occasion—usually there was a special costume for a 
particular rite, one distinguishing feature of which was 
the wearing of masks or head-dresses. It is convenient 
to describe these functions as dances ; and a series can 
be traced extending from the most sacred initiation and 
funeral dances on the one hand, through the seasonal 
dances to the war and ordinary festive dances on the 
other. : 

Profanation of the initiation or of the funeral ceremonies 
was punished with immediate death. In some instances, 





at all events, dance-masks could only be worn at the | 


appropriate festival; even the casual putting on of one 
was supposed to cause slow but certain death. It was 


my good fortune to witness a seasonal dance at Thurs- | 


day Island. This was anticipatory of the fishing season 
during the north-west monsoon. 

The men were clothed with a petticoat made of the 
shredded sprouting leaves of the coco-palm, and adorned 
with various armlets and leglets ; but the striking part of 


the costume was the mask, of which the lower portion | 


represented a conventional crocodile’s head, surmounted 
by a human face; above this was a representation of a 
saw-fish, some five feet in length, and overtopping all was 
a long red triangular erection decked with feathers. 
ceremony was called the Waittutu kap, or “saw-fish 
dance.” 
time coming out from behind a screen and going through 
their simple evolutions to the monotonous accompaniment 
of the drum and a lugubrious chant. 


The | 


The actual dance consisted of two men at a | 


More varied was the costume of the secular dance. | 
All their bravery was donned. The éffective head-dress | 


of egret’s feathers, or the cassowary coronet, framed the 


face, a shell skewer pierced the nose, breast ornaments, | 


coco-palm leaf petticoats, armlets, leglets, ornaments or 
implements carried in the hand, all went to make up a 
picture of savage finery. Here, too, the women were 
occasionally allowed to participate, though of course both 
sexes never danced together. When women were allowed 
to be present at the more important dances, they were 
merely spectators. 

The large canoes of the Torres Straits Islander of 
former times must have been very imposing objects when 
painted with red, white, dnd black, and decorated with 
white shells, black feathers, and flying streamers; and 
not less so when actively paddled by a noisy, gesticulating, 
naked crew, adorned with cassowary coronets, shell orna- 
ments, and other native finery ; or swiftly sailing, scudding 
before the wind with mat sails erect. 

The body of a canoe is a simple dug-out, on to the 


as theirs is only river navigation. I was informed that it 
was at Saibai that the canoes were re-fitted, this time 
with two outriggers, and an attempt at decoration was 
made, but the latter having a purely commercial signi- 
ficance was rather scant. The ultimate purchasers orna- 
mented their canoes according to their fancy, as they 
usually prided themselves on having fine canoes. 

I was much puzzled when I first went to Torres Straits 
by occasionally seeing a canoe with a single outrigger. 
I afterwards found it belonged to a native of Ware (one 
of the New Hebrides) residing at Mabuiag, and that he 
had re-outrigged a native canoe according to the fashion of 
his own people. When I was staying at Mabuiag some 
natives of that island were fitting up a canoe in imitation 
of this one. Herea foreign custom is being copied ; how 
far it will spread among the Western Tribe it is impos- 
sible to say; but, strangely enough, the Eastern Tribe 
has entirely adopted an introduced fashion, and I did 
not see a solitary canoe with a double outrigger. It 
would be tedious to enter into a comparison between 
these various canoes. In the Eastern Islands the plat- 
form baskets are absent, and European sails are in 
universal use—mainsail, foresail, and jib. Among the 
Western Tribe, European sails have not yet quite sup- 
planted the original mat sails. Throughout the Straits 
the canoes are not decorated in the old style. It was in 
Mabuiag alone that I found two canoes which were more 
or less decorated. Utilitarian ideas are now two widely 
spread for the zesthetic faculty to be indulged in. 

I have dwelt at some length on this subject, as it is 
important to record all transitions. As an example of 
how rapidly and completely some changes occasionally 
come about, I may mention that at Mer, one of the 
Eastern Islands, some, -at all events, of the young men 
did not appear to know that there had been a change in 
the rig of their canoes. 

But, after all, the most interesting feature in connection 
with the canoes is the method by which they are pur- 
chased. I have previously mentioned that they were 
made on the mainland of New Guinea on the banks of 
the Fly River. Supposing a native of Muralug (Prince 
of Wales Island, the island which is nearest to Cape 
York) wants a canoe. He sends word, say, to a relation 
of his in Moa, for the inhabitants of these two islands 
often intermarry. The latter sends a message to the 
next island of Badu. A Badu man passes on the word 
to Mabuiag (these two also were intermarrying islands 
the Mabuiag native informs a friend in Saibai, who in 
turn delivers the message at Mowat, on the mainland of 


| New Guinea, or Daudai, as the islanders call it, thence 


sides of which gunwale boards are lashed. There isa | 


central platform supported on a double outrigger. The 
thwart poles of the outriggers are usually six feet apart, 
and extend to some ten feet beyond the stem of the 


canoe ; a doubly-pointed float is attached to the ends of | 
Receptacles are built | 


the thwart poles on each side. 
into each side of the platform for the storage of bows 
and arrows, fishing gear, water-bottles, and other 
belongings. 


the word passes along the coast till it reaches the canoe 
makers. As soon as the canoe is ready it retraverses the 
route of the order, being handed on from place to place, 
and island to island, until it at length reaches its 
destination. Should, however, there be a new canoe 
for sale on any of the intermediate stations, this might be 
sold, and thus obviate the tedious delay of waiting for 
one to be made to order. Another trade route is through 
Nagir and Tud to Mowat. The Murray Islanders send 
to Erub, and the natives of the latter island trade 


| directly with Parem and the mouth of the Fly River. 


The sails are two in number, and are oblong erections | 
of matting placed in the bows, some twelve feet in height, | 


and each about five feet wide. The mats are skewered 
on to two long bamboos, which support the sails along 
their length ; a bamboo stay also serves to keep the sail 
upright. 
_ The longest canoe I measured was nearly sixty-eight 
feet in length. A stone lashed on to a rope is kept in the 
bow for an anchor. When sailing, a man stands in the 
stern holding the steering board. 

The canoes are made at the mouth of the Fly River, in 
New Guinea, and are fitted with but a single outrigger, 


NO. 1096, VOL. 42] 


The most remarkable feature in these transactions is that 
payment is usually extended over three years; in fact, 
that canoes are purchased on the three years’ hire system. 
This méthod of purchase, though but recently adopted 


| by ourselves, has for an unknown period been practised 





by the naked islanders. The mere fact of its existence 
demonstrates a high level of commercial morality, for if 
the debts were often repudiated, the whole system would 
long ago have collapsed. 

This commercial morality corroborates to a considerable 
extent the ethical standard said to be imparted to the 
youths during initiation. Nor would I like to say that 
they acted less up to their standard than we up to ours: 
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I doubt whether we would be much the gainers by a 
comparison. In making this statement it must be dis- 
tinctly understood that I am only comparing their lives 
with their own ideals, and not judging them by the ethical 
standards of other races. It is true they were treacherous, 
often murdered strangers, and were head-hunters ; that 
their ideas of sexual morality differed from ours, but 
these “crimes” were not prohibited by public conscience, 
and there was therefore no wrong in their committing 
them. 

Our higher civilization has swept over these poor 
people like a flood, and denuded them of more than 
their barbarous customs ; the old morality has largely 
gone too.? 


FRENCH POLICE PHOTOGRAPHY. 
ALPHONSE BERTILLON, who has so com- 
pletely demonstrated the futility of the photograph 


M. 


as a means of judicial identification on any extended | 


scale (see my description of M. Bertillon’s system of 
police anthropometry in the fortnightly Review for 
March last), when a mere mass of photographs is ac- 
cumulated with no scientific scheme to aid them, has 
himself, nevertheless, done more than anyone else to 


develop and demonstrate the proper subordinate use of | 
Bertillon’s | ; 
| fortunately unattainable. 


the photograph as an agent of the law. M. 
studies on the subject are not only most valuable to the 
members of the public administration, but are intensely 
interesting and instructive to the general reader, and the 
general scientific student especially, as will be readily 
acknowledged on a perusal of the young French official’s 
latest publication.” He has not only offered me the privi- 
lege of making such extracts as I please from this work, but 
has kindly furnished me with some of the diagrams in 
the text. This new volume has already attracted con- 
siderable attention in France, and will doubtless be re- 
ceived with as much interest in England as have M. 
Bertillon’s previous studies in the domain of anthropology, 
so that an account of the work in the columns of NATURE 
seems most opportune. 

M. Bertillon begins by describing the sharp distinction 
between ordinary photography and judicial photography. 
Artistic and commercial photographs are subordinate to 
considerations of taste and fashion—not by any means 
for the purpcse of recognizing the subjects of the photo- 
graphs when met with in after time. 
graph, on the other hand, takes no heed of artistic pose, 
but must conform to rules which enable the skilled eye 
to recognize the subject under the most unfavourable cir- 
cumstances. It relates to various classes of subjects, 
some known and to be recognized hereafter, such as 
dangerous criminals ; and some unknown and to be, if 
possibile, identified by distant witnesses at the present 
time, such as suspected persons under arrest, corpses at 
the Morgue, the wandering insane, lost children, subjects 
of paralytic shocks, and innumerable human mysteries 
constantly falling into the hands of the police. The 
police are thus obliged to be constantly circulating photo- 


graphs of their own manufacture, and it is of the utmost | 


importance that such photographs should be taken upon 
the most scientific lines for accomplishing the object in 
view. Above all, in collecting vast numbers of judicial pho- 


tographs for future reference—the photographic archives, | 
“cantly” known in English as the “ Rogues’ Gallery” | 


(though by no means confined to rogues in the eyes of 
the law)—it is important that the portraits should be taken 


* Further information as‘to customs and legends of the Torres Straits 
Islanders will be found in the Journal of the Anthropolozical Institute, 
vol. xix. 1890, and in Folk-lore, vol. i. 1890. 

* “La Photographie Judiciaire, avec un appendice sur la classification et 
Videntification anthropométriques.’” Par Alphonse Bertillon, Chef du Service 
— de la Préfecture de Police. (Paris : Gauthier-Villars et fils, 
1890. 
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with uniformity, the questions of full face or profile, full 
length or bust, &c., being decided beforehand, a fixed 
scale being adopted. Otherwise two photographs will be 
often of little use for purposes of comparison. 

There is but one object to be attained, and that is 
easily analyzed—to produce the most perfect likeness, or 
rather to produce the likeness easiest to recognize, the 


| one most easily identified with the original. The problem 


in this shape depends on a new factor : Under what cir- 


| cumstances and aspects did those who will be called upon 
| to give an opinion on our photograph know our subject ? 


and leads to this further question : 
sought by the judicial inquiry ? 

If it is a question of taking a sort of print of the in- 
dividual which, together with his description and judicial 
record, will enable him to be identified after the lapse of 
many years, then above all things it is necessary to have 
recourse to the most lasting features of the human body, 
and to consult the natural sciences, more especially an- 
thropology. If, on the other hand, it is a question of 
identification with the past—that is, that our photograph is 
destined to be compared with others that have been pre- 
served in jails or police offices—the solution is very simple, 
and consists, above all other considerations, in repro- 
ducing the pose, the light, the size, and scale of reduction 
used in the archives to which our portrait is to be sent. 

In regard to the important subject of light M. Ber- 
tillon speaks as follows :—“ Absolute similarity is un- 
The aspect of the studio, the 
hour of sitting, the state, more or less cloudy, of the sky, 


What is the object 


| will always betray themselves by the difference in the 


direction, and the greater or less intensity, of the shadows. 
We ought first of all to reject, as too complicated, all 
artistic or fantastic lights. For the full face the light 
should come principally from the left, a little in front. 
The pose chair and the apparatus being fixed to the 
floor at an unchangeable distance, we have for the profile 
but the direct front or back light to choose from. The 
light from behind gives more accentuation to the full face, 
and a more artistic tone. But the interior folds of the 
ear are necessarily in the shade, and the silhouette does 
not stand out so clearly as with a front light. The 
necessity of our profiles being taken with a front light, 
together with the early hour at which they are taken 
(so as not to interfere with the magistrates, whose work 
commences at 12), forces us to take the right profile 
to the exclusion of the left. In fact, the photograph 


The judicial photo- | studios generally facing north, and the sun being south- 


east between 10 and 11 o’clock, the left profile can only 
be lighted by a counter light to the camera. In a judicial 
studio, therefore, thus lighted from the north, the appa- 
ratus would be placed on the east side and the pose 
chair on the west, the work being done in the morning. 
By a curious coincidence, and no doubt from analogous 
causes, the greater number of ethnographic photographs 
of profile, especially those which compose the superb 
collection of Prince Roland Bonaparte, are taken from the 
right side.” 

The author next discusses the scale to be employed, 
advocating the necessity of including the shoulders, 
to show on occasion the crook-backed carpenter, or 
stiff Briton or Prussian (presumably contrasted with the 
supple Frenchman), preferring a reduction of I in 7 
and a distance of 2°56 metres, various technical details 
being given for the benefit of the artist. 

In his second chapter, M. Bertillon takes up the ques- 
tion of the use of the judicial photograph after it is 
obtained—firstly, as regards identification of two photo- 
graphs ; secondly, identification of a photograph with a 
person in custody; thirdly, with a person at liberty ; 
lastly (the operation most familiar to the public), identi- 
fication with a recollection in some one’s mind. Of 
course, it is for this latter object that police portraits are 
strewn broadcast for the eye of the community at large. 
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But the chief exercise of this function in the ranks of the 
police themselves is the search among their store of por- 
traits for a person of whom they receive a description, 
the crucial points in this description being set out, and 
specially the dangers to beavoided. Thus certain colours 
of hair and complexion make photographs almost un- 
recognizable, and peculiarities of gesture and movement 
are so characteristic of some persons as to make mere 
immobile portraits little suggestive even to familiar 
acquaintances. As regards comparison between two 
photographs, the author calls attention to the points 
which should prevent two apparently dissimilar com- 
mercial photographs from being pronounced different 
subjects ; and, on the other hand, the striking family like- 
nesses which should make one careful in declaring two 
similar portraits the same person. M. Bertillon gives the 
clue te the physiological data which should govern judg- 
ment on these occasions. He illustrates a clever con- 
trivance (but lately borrowed from their French brethren 
by the English police) by which a newly-taken portrait of 
a person in custody and an old portrait are compared on 
equal terms by a covering up of all but the unchangeable 
portions of the face—hair, beard, and moustaches being 
obliterated. M. Bertillon makes his most daring specu- 
lations, however, in relation to identification of a person 
at large from a photograph in hand. He says, even as 
the word “chime” is not conveyed to the brain without a 
sensation not only of sight of the bells but the sound as 
well of its ring, so identification should come from certain 
clue characters of personal appearance, suggesting the 
absolute identity. It is of no use to sit down and study 
in detail a photograph which probably tallies in few 
points with the same person as he is likely to be encoun- 
tered abroad; but the unchangeable individual data 
must be seized upon by the trained mind versed in the 
language of anthropology, so that an encounter with the 
desired object will never fail to tell the secret. Thus, in 
the frequent necessity of stopping persons on embarka- 
tion at a sea-port, the profile is, of course, the thing to be 
kept before the inspecting eye ; but even this must be 
understood in relation to the disguise of bearing, ex- 
pression, &c., all of which must be considered—not the 
mere photograph taken under far different circum- 
stances. M. Bertillon concludes this interesting section 
as follows :—“ The officer charged with so difficult a 
mission as the search for, and arrest of, a criminal by the 
aid of a photograph, should be able to repeat and write 
from memory the description of the face of the man he is 
in search of. It is the best means of proving to his 
chiefs that he has at heart the task confided to him. The 
reader will see later the special terminology which a 
knowledge of the subject necessitates. More than one of 
our readers will be surprised to see that police science 
borrows some of its methods from natural history and 
mathematics. We think that this descriptive study of 
the human frame will interest the portrait photographer 
as much as it will the judicial inquirer. Are not both 
scrutinizers of the human physiognomy, though truly 
from a different point of view ?” 

The author’s third chapter is devoted to other applica- 
tions of photography to judicial purposes. Here he refers 
to the notorious pocket cameras, which he puts aside as 
rarely of much use for police purposes, it being at a criti- 
cal moment more of an object to capture a malefactor 
than to photograph him. Still, he admits an occasional 
value for this kind of photography, and gives a startling 
example of the scene of a most dramatic murder in the 
suburbs of Paris at the instant of its discovery, before 
anything of the surroundings had been disturbed. This, 
M. Bertillon contends, would naturally be most valuable 
in the hands of the prosecution. Numerous other uses 
of photography are mentioned, such as cases of mine 
accidents, traces in the snow before it melts, and other 
matters of future judicial investigation. Many objects 
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connected with crime may become the subject of photo- 
graphy, such as weapons and portions of dress; and photo- 
chromography comes in opportunely to spread abroad 
not only the form but the colour of the articles considered 
important in tracing a criminal, so that evidence as to 
such articles may be forthcoming. 

In his appendix, M. Bertillon gives an interesting sum- 
mary analysis of the human figure, based on the studies 
of Quételet ; but as this is only indirectly connected with 
the subject in hand, I will only refer to the two features on 
the importance of which in judicial investigation the author 
lays the greatest emphasis—namely, the nose and the ear. 
That important and delicate subject over which so much 
concern is evinced in the social circle and the domain 
of literature—the human nose—M. Bertillon considers 
equally worthy of prominence in anatomical study and 
police practice. He offers a scheme whereby noses may 
be studied with profit to the judicial mind, discarding the 
considerations which chiefly appeal to the ordinary eye 
in comparisons—colour, size,and general shape—and con- 
fining the classification to the line profile pure and simple, 
apart from all other elements. M. Bertillon makes 
fifteen classes, into which all noses, even the most eccen- 
tric probosces, may be sorted: firstly, three grand divi- 
sions—the e/evated, the horizontal, and the drooping, 
according to the nature of the base-line ; each of these to 
be again divided by the bridge line into concave, straight, 
convex (or curved), and, lastly, undulating (wavy, broken, 
or irregular in outline). The detective or judicial func- 
tionary, when called upon to say whether a face under 
his surveillance corresponds with a photograph in ques- 
tion, will find great help in a thorough nasal analysis, for 
two noses are never exactly alike. 

Yet more important is the ear, which, M. Bertillon 
insists, should always be shown in the portrait. His 
remarks on this feature are so valuable that I will con- 
clude my summary of his unique little volume by an 
abstract from this portion, illustrated by the accompany- 
ing diagrams, the use of which has been so kindly allowed 
me by the author :— 

“We will close our examination of the profile by study- 
ing the ear, which, thanks to the projections and depres- 
sions with which it abounds, is the most important factor 
in the problem of identification. It is all but impossible 
to find two ears icentically similar in all their parts, and 
the variations in the conformation which this organ pre- 
sents appear to remain without modification from birth 
until death. We believe that the registration at birth of 
certain peculiarities in the €ar would render any substitu- 
tion of persons, even when adults, impossible. From 
birth unchangeable in its form, uninfluenced by sur- 
roundings or education, this organ remains throughout 
life like the untangible legacy of heredity and interuterine 
life. Nevertheless, on account of its immobility itself, 
which prevents its taking any part in the play of features, 
no part of the face less attracts the attention of the pro- 
fane. Our eye is as little accustomed to notice it as our 
tongue is to describe it. In fact, the denominations of the 
principal parts of which it is composed have been but very 
summarily described in most of the anatomical treatises. 

“¢It will be sufficient for us to confine ourselves to the 
prominences which border the depressions, to give a good 
idea of the latter, and it will enable us to shorten our 
description by one-half. The prominences are five in 
number. 

(1) The border of the ear, or helix, a semicircular pro- 
jection commencing at A (Fig. 1) in the middle of the ear, 
above the auditory passage, reaching to the periphery, and 
bordering two-thirds of the upper ear. 

(2) Where it ceases, the lobe commences soft and 
rounded, terminating at the base the circumference of 
the ear. 

(3) Then the tragus—small, flat, triangular, cartilagin- 
ous prominence—placed outside in front of the auditory 
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passage. Its shape presents but few individual varia- 


tions. 


“(4) Opposite, separated by the auditory passage, is the | 


antitragus, less prominent than the tragus, but of far 
greater descriptive value. 

“(s) Finally, above it the fold of the anthelix, which, after 
rising about 1 centimetre, bifurcates in two branches, the 
upper and the horizontal, the latter rejoining the helix 
above its original starting-point. 

“ The above order of enumeration enables us to draw the 
different contours of the ear without raising our pencil, 
starting from point A, and finishing at point M; this 
course of the pencil is shown on Fig. 1 by the alphabetical 
order of the capita] letters, which separate each of the 
subdivisions, of which we are about to describe the most 
characteristic morphologic variations. 

“The border may be divided into four parts—the 
starting-point, A B ; the anti-superior part, BC ; the pos- 
terior, CD; and the final, DE. Each of these parts may 
vary independently—that is to say, may be small, 
medium, or large. It also happens pretty frequently that 
the beginning and ending portions (A B or D E) are alto- 
gether missing; at other times the portion CD is more 
fully developed than the superior or upper part, or less 
so. The irregularities of contour that result therefrom 
are very characteristic. Lastly, the final part, DF, may 


be very much developed and continue round the lobe to 
the cheek. 

“ The /ode should be considered— 

(a) The outline of its free edge, EF, which may ter- 
minate in a descending point, and attached to the cheek, 
or squared, or in rounded ellipsoid. 

(4) “ Its degree of adherence to the cheek, F H, which we 
called ‘ fused, or it may be joined by a membranous fold, 
which only becomes visible when the ear is stretched 
from the cheek. Finally, it may be entirely separated 
from the cheek. 

“(c) Of the shape of the anti-exterior surface, G, which 


may be traversed by the prolongation of the helix, level | 


or mammilated. 

“ (d@) Of its dimensions in height, which may be small, 
medium, or large. 

“ The antitragus presents a general liné of direction, the 
inclination of which’ may vary from horizontal (the head 
being in its normal position) to obliquity of 45°. In 
relation to this line, represented in the drawing by 


the dotted line H1, the antitragus can profile in line with 
' 
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an upper concavity, or rectilinearly, or slightly sinuous, 
or projecting. Finally, the antitragus (especially its free 
extremity) may be inverted outwards or straight. Putting 
aside all questions of shape, the antitragus may vary also 
with reference to its indefinite dimensions. 

“The parts IK and K Lofthefold of the a¢he/ix may each 
separately be small, medium, or large. When the anthelix, 
and specially the upper branch, K L, is littleaccentuated, the 
ear stands out from the head, and takes a shape which 
resembles the ear of the mammifer. The horizontal por- 
tion, K M, of the anthelix has a bearing sometimes truly 
horizontal, sometimes oblique, sometimes intermediate. 


1G. 2.—Ear show ‘ngallthecharac- | 


car all 1G. 3.—Ear showing all the charac- 
teristics at a minimum. i 


teristics at a maximum. 


Fics. 4 and 5.—Ears showing the corresponding peculiarities alternately at 
a minimum and at a maximum, 


“The whole ear, including the lobe, may equally deflect 
from the head ; hence the shape called “ peduncular” by 
some authors. In other cases the deflection is most 
noticeable in the posterior part, or upper, or even in the 
lower part of the ear. We must also notice the presence 
of a prominence in a certain number of ears, between the 
| points C and D. This protuberance is called ‘ the tubercle 
of Darwin,’ after the celebrated English naturalist, who 
saw in it a survival of the pointed ear of certain monkeys 
(Fig. 5).” 

It is to be hoped that M. Bertillon’s work will be seen 
in English, for I have given but a fragment of the choice, 
fresh matter in the little volume. 

EDMUND R. SPEARMAN. 
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THE CINQUEMANI “ CHRONOLOGE.” 


HIS is a very singular and interesting contrivance. It 
is a clock with only one toothed wheel, yet it shows | 
the hours, minutes, days of the week, &c., and strikes the 
hours and quarters at each quarter of anhour. Moreover, 
there is an arrangement for repeating the hours and 
quarters at will. The single toothed wheel spoken of is | 
the escape-wheel, and this propels a pair of pallets and 
pendulum in the ordinary way. The rest of the work is 
done in the fall of a small leaden ball, a long chain of 
these balls being intermittingly elevated, and one of them 
discharged over a revolving drum each quarter of an 
hour. We will follow one of these balls through the 
course of its multifarious duties. It first enters a sling in | 
a tape wound over the escape-wheel axle, and we notice 
that it is the weight of this and three other balls (which 
have been previously deposited in preceding slings) which 
is keeping the escape-wheel going. As the wheel turns 
round, the balls descend, and after a quarter of an hour 
the lowest will have arrived at a funnel-shaped opening, 
where it will get liberated from its sling, and fall. It 
first strikes a lever which enables the drum to move on 
and discharge another ball into a sling upon the escape- 
wheel tape. Then rushing down a tube it enters a zigzag. 
It is within this zigzag that the striking of the quarters is 
performed, for at each of its angles a bell is placed, against 
which the ball strikes sharply as it passesthem. After 
leaving this zigzag, the ball is projected down another, | 
where it strikes the hours. As the number of blows to be | 
struck is regulated by a similar contrivance at each zig- 
zag, we will confine our attention to that for the hours. 
The channel down which the ball passes is vertical to the | 
face of the zigzag. Now the front or zigzag side of this 
channel is a moving tape, which carries a little trap. As | 
the tape is always moving, the position of the trap depends 


upon the time, and the position of the trap also determines 
the stage of the zigzag upon which the ball will be pro- 


jected. Thus, when the trap is opposite the sixth stage | 


of the zigzag, the ball will encounter six corners upon its | 


way down, and consequently six blows will be sounded. 
When the trap is at the top, twelve blows are sounded ; 
and when the trap is at the bottom, no blows are sounded. 
When the ball leaves the zigzag, it enters a sling at the 


lowest part of the chain first spoken of, and is intermittingly | 


carried up again to’ begin its work over again. For re- 


peating the hours and quarters at will, there is a separate | 


reservoir of smaller balls ; and by pulling a handle one of 
these can be discharged above the first zigzag, and when 
it has done its work it disappears through a hole, which 
the regular balls cannot penetrate, back to its own 
reservoir. It may be mentioned that, in lieu of bells, the 
hour zigzag has a single vertical sonorous tube for each 
set of corners. 
shown by means of tapes carrying pointers suspended 
over the escape-wheel and another axle. The inventor, 
the Rev. Canon Cinquemani, maintains that the simplicity 


and precision, by reason of the constant force on the es- | 
capement of his “chronologe” (which he has patented), | 


render it peculiarly advantageous for missionary and 
other distant stations, where the assistance of professional 
clockmakers is not readily procurable. Fk DG. 





THE NEW AUSTRALIAN MAMMAL. 
N vol. xxxviii. of NATURE (p. 588), Dr. E. C. Stirling. 
_ of Adelaide University, described as a “new Aus- 
tralian mammal” a small mole-like animal which had 
been obtained in Central Australia near the telegraph 
line between Adelaide and Port Darwin. The same 
description, with some additions, was afterwards pub- 
lished in the Transactions and Proceedings of the Royal 
Society of South Australia, vol. x. p.21. But no decision 


| more than a boy, his restless wanderings began. 


The time, days of the week, &c., are | ors Leen to ie ee Ee 


| something much more important in view. 





Was arrived at as to the exact affinities of this animal—not 


even whether it is a Marsupial or a Monotreme—nor has | features ever came there. 
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any name been given to it. On behalf of the zoologists 
of this country, who have waited patiently two years for 
further information, I now venture to urge Dr. Stirling to 
send one of his specimens of this extraordinary creature 
(in a letter subsequently addressed to me he speaks of 
having received two additional examples) to London, and 
allow us to endeavour to decide what it really is. I need 
not point out the extraordinary interest of this discovery. 
If a Monotreme, as seems probable, it will be the third 
known form of this very peculiar type of mammal-life ; if 
a Marsupial, it is quite different from all known members 
of that group; and if it turns out to be a Placental 
Mammal, it will revolutionize our canons of zoological 
geography. (On behalf of the Zoological Society of Lon- 
don, I think I may promise that the specimen, if for- 
warded, shall be submitted for examination to our very 
best authorities on the subject, and shall be fully de- 
scribed and illustrated in our scientific publications. 
Such a grand discovery should certainly not be concealed 
from the world’s knowledge any longer. 
P. L. SCLATER. 


RICHARD BURTON. 
W E have already announced the not unexpected death, 
at the age of 69, of Sir Richard Burton, one of 


| the most versatile geniuses and extensive explorers of any 
| time, and one who, so far as Africa is concerned, deserves 


to be ranked with Stanley and Livingstone. He was born 
on March 19, 1821, at Barham House, Herts, of old fami- 
lies on both sides, and with a heritage of fighting and 
wandering propensities. It is curious now to think that 
Burton was sent to Oxford with a view to taking orders. 
He soon destroyed all prospects of any such career by 
getting himself rusticated. He succeeded in obtaining an 
appointment in an Indian regiment, and, while yet little 
For 
half a century Burton lived a life of the fiercest intensity 
—equal to the lives of three ordinary men. Before his 
famous journey to Mecca he had published more than 
one book on his travels in India and neighbouring coun- 
tries. Before attempting the hazardous enterprise to the 


| holy city of the Moslems, in 1852, he took every precau- 


tion to delude his fellow-pilgrims into the belief that he 
was one of the faithful. His extraordinary gift of picking 
up languages made this easy ; and whether his disguise 
was or was not penetrated, he succeeded in getting inside, 
and, better still, outside Mecca, to tell an expectant world 
of mysteries practically unrevealed before. This journey 
would certainly have made his name famous; but he 
meant to do even greater things. At that time it was as 
dangerous to attempt to enter fanatical Harrar as it was 
But Burton did it, and 
lived to tell the world the story of it; though he and 
Speke had a narrow escape when, the following year 
(1855), they attempted to reach the Nile through the 
Somali country. 

A preliminary trip to Zanzibar produced a learned 
and interesting book on that island and its people. We 
say preliminary, because by this time, 1856, Burton had 
Livingstone, 
it should be remembered, had been at work in Africa for 
many years ; in 1856 he returned to England to tell the 
full story of his crossing of the continent. Through 
Livingstone, through Krapf and Rebmann, and others, 
rumours had been for a long time coming out of great lakes 
in the interior. Before D’Anville, in the end of last cen- 
tury, made a clean sweep of all the crowded features on 
che map of Central Africa which had accumulated sincethe 
end of the sixteenth century, there were lakes in plenty, 
scattered over the centre of the continent, and great 
rivers and mountain ranges, some of them an inheritance 
from the days of Ptolemy. But no one knew how these 
The hydrography they in- 
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dicated was impossible; and there was no evidence 
that any white traveller had ever seen them. The prob- 
ability is that these lakes and rivers were put down from 
the reports of natives who had communications with the 
interior. Much of the existing geography of Africa 
rests on no better foundation; but then we know 
better how to sift native reports now than our pre- 
decessors did 200 years ago. At all events, as some 
of us who were at school then may remember, the 
map of Africa, in 1856, had the word ‘ Unexplored ” 
spread all over its centre. As has been said, Krapf and 
Rebmann, the missionaries, who had seen Kilimanjaro, 
and thought they got a glimpse of Mount Kenia afar off, 
had heard of great lakes in the heart of Africa. It was to 
seek these lakes that Burton, accompanied by Captain 


Speke, set out from Zanzibar in June 1857. The expedition | 


was under the auspices of the Government and of the 
Royal Geographical Society. Before leaving Zanzibar 
Burton wrote home that he was about to set out in 
search of “the Great Lake.” His eyes were gladdened 
by the sight of the waters of Tanganyika, at 
Ujiji, on February 14, 1858. It is scarcely pos- 
sible for us to realize what this meant at the 
time. The route, now so well known, from Zanzibar to 
Ujiji had never before been trodden by the feet of white 
men. The difficulties which beset this pioneer expedition 
were disheartening. Before it set out, there was no Tan- 
ganyika, no Victoria Nyanza, no Albert Nyanza, no 
Bangweolo on the map, and only the lower 200 miles of 
the Congo. Burton’s discovery of Lake Tanganyika 


may be regarded as the centre from which all suc- | 
<5 


ceeding discoveries in Central Africa have radiated. 
It is the great central lake round which all others are 
grouped. Indeed Burton’s companion, Speke, as we 
know, made a run to the north on the homeward route, 
and discovered that other great lake, the Victoria Nyanza, 
which he rightly surmised to be the source of the White 
Nile. Of the unhappy relations between Burton and 
Speke this is not the place to write, even if we had any 
inclination to revive a bitter controversy that ought to be 
allowed to lie in the grave where it was placed many 
years ago. 
blinded him to the importance of his companion’s dis- 
covery all will admit. That Burton was of a rough type, 
given, like other great and successful men, to carrying 
out his purposes at any cost to themselves and others, 
there can be no doubt. The big things in the world have 
generally been accomplished by such men. 


Burton’s discovery gained him the medal of the Royal | : ; ; 
: . ys -., | from student to student, speaking the right word of 


Geographical Society, but hardly anything else. After a 
run to America, he, in 1861, with- his newly-married wife, 


Po. From here he explored the Cameroons, the Gorilla 
country, and Dahomey. A few years later a Consulate 
in Brazil gave him the opportunity of exploring the high- 
lands of that country. After a short stay at Damascus, 
Furton was appointed Consul at Trieste in 1872, and there 
he was allowed to vegetate till his death, with no greater 
reward for all his valuable services to science than a 
K.C.M.G., given him four years ago. Visits to Iceland, 
to Midian, and to the Gold Coast, produced several volumes 
to add to the many he had already published ; probably 
no traveller has ever been so prolific in books. It says 
little for the intelligence and enterprise of a Government 
that could find no better use for the services of a man of 
such power as Richard Burton than to give him the 
charge of a third-rate Consulate. 
scholarship and its published results we need not speak in 
detail. He was one of the few survivors of the old type 
of adventurer of which our country has been so prolific— 
men who have been the makers of our Empire and the 
founders of modern knowledge. Science is bound to 
remember him as one of her pioneers into the great 
unknown. K. 
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| Mustard.” 





That Burton’s bitterness against Speke | 


| chemistry. 


Of Burton’s versatile | 
| Mrs. John Hopkinson will give a conversazione in the galleries 





PROFESSOR HEINRICH WILL. 


HE sad announcement of the death of this well-known 
chemist from heart disease, on the 15th of this 
month, is made in the Chemiker Zeitung of the 22nd 
inst. Dr. Will was for thirty years Professor of Chemis- 
try and Director of the Laboratories at the University of 
Giessen. He was born on December 8 in the memorable 
year 1812, at Weinheim, where his father held an im- 
portant official position. After completing his studies at 
the High School of his native town, he devoted himself 
for a time to pharmacy. But in 1834 he entered the 
University of Heidelberg, and in the same year under- 
took the position of assistant in the laboratory under 
Prof. Geiger, and after that eminent chemist’s decease, in 
1836, under the celebrated Prof. L. Gmelin. In 1837, at 
the request of Prof. von Liebig, he removed to Giessen, 
where he occupied the position of assistant until his 
graduation as Doctor in 1839. He then habilitated him- 
self at the University as Privat-docent of Chemistry, his 
dissertation consisting of a description of his “ Investiga- 
tion of the Constitution of the Ethereal Oil of Black 
In 1842, Dr. Will undertook the direction of 
the newly-founded Filialslaboratorium, and in 1846 he 
received a call to the then recently inaugurated laboratory 
of the College of Chemistry in London. He, however, 


| declined the offer, and was shortly afterwards appointed 
| extraordinary Professor in the University of Giessen. 


After Prof. von Liebig’s departure for Munich, in 1852, 
Dr. Will became ordinary Professor of Chemistry and 
Director of the Chemical Laboratories of the University. 
During the session 1869-70, Prof. Will occupied the dis- 
tinguished post of Rector of the University, and his in- 
augural address was a memorable one, treating of the 
relations between matter and force considered from the 
chemical standpoint. After forty years’ unceasing labour 
as a teacher and an investigator he retired, at his own 
request, in October 1882. 

As an original investigator Prof. Will was character- 
ized by his precision and the acuteness of his observation. 
He was also a most excellent teacher, understanding as 
few others of his time the art of explaining to students that 
which was so clear to himself. What, however, most struck 
those who had the good fortune to listen to his lectures, 


| was the deep earnestness which he threw into his subject, 


and the manner in which he used to carry his students 
along with him through the most intricate branches of 
His powerfully energetic character was even 
more apparent if possible in the laboratory, as he passed 


help and encouragement to each, and inculcating habits 


went as Consul to the White Man’s Grave—-Fernando | °f Work and thought which raised many of those students 


to positions of honour and usefulness in the chemical 
worid. His especial fitness for the leadership of a 
laboratory is very manifest from a perusal of his text- 
book, “Anleitung zur chemischen Analyse,” which ap- 
peared in its twelfth edition in ,1883, and has been 
translated into several languages. 


‘ 


NOTES. 

THE Queen has been pleased to command that the Govern- 
ment institution now known as the Normal School of Science 
and Royal School of Mines shall in future be called the Royal 
College of Science, London. 


THE President of the Institution of Electrical Engineers and 


of the Royal Institute of Painters in Water Colours on Wed- 
nesday evening, November 19. 

THE death of Robert M’Cormick, F.R.C.S., R.N., Deputy 
Inspector-General of Hospitals and Fleets, is announced. He 
was one of the oldest and most eminent officers of the medical 
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profession in the Royal Navy. He accompanied Sir E. Parry 
in H.M.S. Hec/a in his attempt to reach the North Pole, and 
in 1839 joined the Zrebus, which, in company with the Zerror, 
was employed in the expedition for magnetic observation and 
discovery in the South Polar regions. During this voyage, which 
lasted four years, he discharged, in addition to his medical work, 
the duties of geologist and zoologist. In 1847 he called the 
attention of the Admiralty to the fate of Sir John Franklin, and 
laid befere the Board plans of search for the missing vessels. 
His plans were accepted in 1852, and in the course of his subse- 
quent exploration he settled various geographical questions. 
In 1857 he received the Arctic medal. Among his writings 
are: **Geology of Tasmania, New Zealand, Antarctic Con- 
tinent, and Isles of the South,” ‘* Voyages of Discovery in the 
Arctic and Antarctic Seas,” and ‘*‘ Round the World, with 
an Open Boat Expedition, in the Forlorn Hope, in Search of 
Franklin.” 


WE have to record the death of Mr. E. C. Nicholson, F.C.S., 
who was well known as a manufacturing chemist. He died on 
the 23rd inst., at the age of sixty-three. 


A SCIENTIFIC and commercial expedition to the West Coast 
of Africa, under the auspices of the British Government, is 
about to leave London. Commander V. Lovett Cameron has 
been appointed chief of the staff, the whole expedition being 
under the superintendence of Mr. James Bennett, of the firm of 
E. C. Bennett and Co. 


STUDENTS of Egyptian archeology will be glad to learn that 
the Catalogue of the Gizeh Museum will be published in January. 


THERE have been some unpleasant rumours lately about the 
destruction of the Pyramids for building material. The Cairo 
correspondent of the Zimes says there is no truth in these re- 
ports. ‘The real facts are that the loose stones accumulated at 
the base are being removed, which will lay bare the lowest 
courses and display the Pyramids to greater advantage. The 
work is being conducted under the superintendence of the 
Museum authorities. 


THE botanical explorer, Mr. C. C. Pringle, was engaged, 
during the early part of this year, in investigating the high land 
between Mexico and Tarupico; he has made Jarge collections, 
including, as he believes, many new species. 


Dr. R. VON WETTSTEIN returned in July from his botanical 
expedition to Tuzla, Zwornik, Vlasenica, and Srebrenica in 
Eastern Bosnia. He has obtained interesting results, which 
will be published in the Oesterreichische botanische Zeitschrift. 


On October 16, Prof. Wallace delivered the inaugural address 
to the class of agriculture and rural economy at the Heriot-Watt 
College, Edinburgh. He chose as his subject dairy practice. 
The address has now been published. 


THE October number of the Auk, which completes the 
seventh volume of that publication, is a somewhat bulky part, 
and besides the usual excellent papers on North American 
ornithology, it contains some essays by European naturalists. Dr. 
A. B. Meyer describes a -new species of Humming Bird (Z7io- 
cnemis aurea) from Colombia. Mr, Eagle Clark gives an 
account of a collection of birds made by Dr. Gillespie at Fort 
Churchill, Hudson’s Bay, and presented to the Edinburgh 
Museum in 1845. Mr. J. A. Allen describes a new Jc/erus 
from Andros Island in the Bahamas, as /c¢erus northropi. Mr. 
D, G. Elliot also publishes the first portion of his description of 
acollection of birds obtained by Mr. C. F. Adams at Sandakan 
in North-Eastern Borneo. This paper contains many errors, 
aud the author is evidently not acquainted with the recent 
literature on the subject. Copsychus adamsi, sp. n., is cer- 
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tainly C. niger of Wardlaw Ramsay (P.Z.S., 1886, p. 123). 
Mr. Seebohm, not Mr. Sharpe, is the author of the fifth 
volume of the ‘‘ Catalogue of Birds,” and he will probably be 
interested in the occurrence of Geocichla interpres in Borneo, 
which is here recorded for the first time. Pi/ta venusta of Mr. 
Elliot’s paper will assuredly prove to be Pitta nosheri, already 
recorded from Sandakan, by Mr. Bowdler Sharpe, in the Pro- 
ceedings of the Zoological Society for 1881, a paper which 
seems to have escaped Mr. Elliot’s notice. He will also find 
Mr. Alfred Everett’s ‘‘ List of the Birds of Borneo” of great 
use to him in his future studies. 


THE authorities of the Government Central Museum, Madras, 
are having an index collection made on the same principle as 
that adopted in the British Museum (Natural History). This 
is noted inthe Administration Report of the Museum for the year 
1889-90. The index collection, in its complete state, should 
teach the most important points in the structure of the principal 
types of animal and plant life, and the terms used in describing 
them. The series exhibited during the past year illustrated, by 
means of specimens with descriptive labels, arranged in wall 
and table cases, the outer covering or integument of mammals 
and its modification into hair, nails, claws, hoofs, horns, antlers, 
&c. Other series are in course of preparation, illustrating the 
dentition and osteology of mammals,:the external characters and 
osteology of birds, the structure and forms of shells, mimicry, 
&c. The exhibition of these series, the Superintendent hopes, 
will be of use both to those who are engaged in teaching, and 
to students in Madras, and bring the Museum more into touch 
with the Educational Department than it has been hitherto. 


SOUNDINGS have lately been carried on in the Straits of 
Dover, in connection with the proposal for the construction of 
a bridge across the English Channel. According to a telegram 
sent through Reuter’s Agency from Paris, the result of the sur- 
veys made shows that the route which has been investigated is a 
little shorter than was expected, that it presents every guarantee 
as regards solidity and stability, and that the depths are not 
quite so great as was anticipated. M. Renaud, a hydrographic 
engineer, who was designated for the work by the French 
Minister of Marine, is of opinion that if the Bridge Company 
went a little further north a perfectly straight route could be 
obtained with a better foundation and less depth of water. This 
route would be four kilometres shorter, and would therefore 
considerably decrease the cost of construction. It also appears 
to be less exposed to the wind, which would prove a great 
advantage, especially during the progress of the works. 


THE U.S. National Museum has issued its Thirty-eighth 
Bulletin. The work consists of a valuable contribution, by 
Prof. J. B. Smith, towards a monograph of the insects of the 
Lepidopterous family Noctuidze, of Temperate North America. 


SoME time ago a memorial on the decimal system was pre- 
sented to the London School Board by the Decimal Association. 
The Board have now informed the Association that, on the re- 
commendation of the School Management Committee, they have 
asked the Education Department to modify Schedule 1 of the 
new Code, so that decimal fractions shall be taught in the 
fourth standard at latest, and the metric system of measurement 
and weight be included in the teaching of the fourth and upper 
standards. The School Management Committee of the Board 
have also decided that models illustrating the metric system 
shall be added to the Board’s requisition list in the event of the 
Education Department accepting the proposal of the Board. 


Messrs. J. B. BAILLIERE ET FILS are issuing, in weekly 
parts, a work on the various races of mankind (‘* Les Races 
Humaines”), by Dr. R. Verneau. It will complete the work 
entitled ‘* Merveilles de la Nature,” for which Brehm wrote the 
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‘*Vie des Animaux.” The first part of the new work has been 
sent tous. The author arranges his facts clearly, and there are 
some good illustrations, 


Mr. FISHER UNWIN has published an interesting volume on 
** Teneriffe,” by George W. Strettell. It is an expansion of a 
paper read by the author before the Congress at Brighton last 
August. Mr. Strettell records his personal experiences, and in 
describing Teneriffe as a health resort, avoids, with equal care, 
extravagant laudation on the one hand, and undue depreciation 
on the other. 


THE new volume of the ‘‘ Minerva Library” consists of re- 
prints of Darwin’s ‘‘ Structure and Distribution of Coral Reefs ” ; 
his ‘* Volcanic Islands” ; and his ‘‘ Geological Observations on 
South America.” Prof. J. W. Judd contributes a critical in- 
troduction to each work. 


A CORRESPONDENT inquires as to the titles of any works in 
the nature of scientific guide-books to Switzerland and the 
neighbouring countries, and to the usual tourist resorts for 
health, &c.—which deal with their chief features of botany, 
zoology, geology, ethnology, &c. The books should not exceed 
the size or cost of ordinary guide-books, and may be French 
or English. We shall be glad to print any tides that may be 
sent to us. 


A SOMEWHAT severe shock of earthquake occurred at Hech- 
ingen on October 14, at 2.30a.m. At Nex6, on the Island of 
Bornholm, a slight rumbling of earthquake was noticeable for 
almost an hour on October 8, the same day on which several 
shocks were felt in Norway. 


THE formation of icebergs was watched, this last summer, by 
Mr. H. B. Loomis and Prof. Muir, while staying seven weeks 


near the Muir Glacier (Amer. Journ. of Science). The falling of | 


blocks from the terminal wall was very irregular : at times, about 
every five minutes ; while at other times the observer might wait 
an hour without seeing one fall. One day, in twelve hours, 129 
thundering reports from the falling bergs were heard at camp, 
about a mile off. In heavy rain, especially, it seemed as if a 
thunderstorm or cannonade were going on. Sometimes a block, 
breaking off, bursts into fragments, and falls like a cataract. 
Again, an enormous block will sink unbroken into the water, 
then rise, perhaps 250 feet, even with the top of the glacier, the 
water pouring off it ; then topple on its side with a heavy thun- 
dering roar, scattering spray in all directions, and wallow about 
among other icebergs like a huge monster. 


A PAMPHLET on ‘‘The Law of Storms,” considered with 


special reference to the North Atlantic, has been sent to us by 
the author, Mr. Everett Hayden. It is an abstract of a paper 
read by him before the National Geographic Society in 
November last. Hurricanes are most frequent in the summer 
monthsin each hemisphere. Originating in the tropics they move 
westward, then poleward, and fipally eastward in higher latitudes, 
gradually receding from the equator. Between hurricanes north 
and south of the line the essential difference is that in the 
northern hemisphere the rotation of the cyclonic whirl is against 
the hands of a watch and in the southern with them. The 
author goes on to say that the noted hurricane regions are the 
West Indies, coast of China and Japan, Bay of Bengal (especially 
in May and October at the time of the change of the monsoons), 
and the South Indian Ocean (about Mauritius). In the brief 
statements and descriptions regarding hurricanes and storms, 
including some of the latest hurricanes that have occurred in the 
last two or three years, the most recent, most important, and 
best established facts, which every navigator ought to know, 
have been written concisely and intelligibly. Accompanying 
these descriptions are charts which illustrate clearly the wind 
currents and barometric depressions. To explain the great 


NO 1096, VOL. 42] 





cloud bank, and the storm wave or general elevation of the sea 
caused by the spirally in- blowing winds and low barometer, the 
author has given a very neat little sketch in cross-section, and a 
second sketch is added to convey a clear mental conception of 
the actual motions of the particles of air as they flow inwards 
from below, their whirl upwards and flow outwards at the top. 


IN a paper on moles, lately read before the Bristol Naturalists’ 
Society, and now printed in its Proceedings, Mr. C. I. Trusted 
calls attention to the fact that there are said to be no moles in 
Ireland. 
acquaintance of his at Belfast—‘‘a good and observant natural- 
ist”’—says, ‘‘It zs a fact that moles do not exist in Ireland.’’ 
Yet, as Mr. Trusted points out, there are in many parts of Ire- 
land wide districts which seem to be well suited to the mole’s 
habits. 


THE Department of Public Instruction, in New South Wales, 
have printed in their technical education series a valuable paper 
on wattles and wattle-barks, by J. H. Maiden. In an intro- 
ductory note the Minister for Public Instruction says that ex- 
periments in wattle-culture in Victoria and South Australia 
have resulted in a practical success. He knows of no sound 
reason why similar enterprise should not be equally profitable in 
New South Wales, which has, in many parts, soil and climate 
well adapted for this industry. 


SOME persons digging peat near the village of Fochterloo, 
Friesland, lately came across a sunken forest of trees with enor- 
mous trunks. The trees are lying on a sandy soil, in the direc- 
tion from north-west to south-east ; it is not yet decided to what 
species they belong. The exteriors resemble oak, but the 
insides are brittle, and burn like tinder. 


WE have received the third edition, just published, of a 
general list of observatories, astronomers, astronomical societies, 
and astronomical reviews, prepared by Mr. A. Lancaster, 
librarian of the Royal Observatory of Brussels. Under the 
heading of each observatory will be found its latitude and 
longitude, the names of all those who compose its staff, and its 
yearly publications. Under astronomical societies the informa- 
tion given relates to the following: date of foundation, object, 
memoirs published, and names of the president, secretary, and 
treasurer, The next part is headed, ‘‘ Institutions diverses,” 
and includes—among other institutions—the Bureau of Longi 
tudes of France at Paris, Bureau of the Nautical Almanac at 
London, Bureau of the Nautical Almanac at Washington, Solar 
Physics Committee, &c. The staff employed or members in 
each of these institutions is given, together with the yearly 
publications. The fourth section deals with astronomical re- 
views and journals, and the information that is brought 
together mentions the name of the editor, the price, the fre- 
quency of publication, and the date of first appearance. Th 
fifth and sixth sections consist of alphabetical lists, with addresses, 
of astronomers and instrument makers. With the help of th 
good general alphabetical table that is added at the end, the 
book will be sure to be found very handy and useful fi 
reference. 

R. FRIEDLANDER AND SON, Berlin N.W., 11 Carlstrasse, 
have issued part xxiii. of their ‘Catalogues of Books.” It contains 
titles of a large number of important works dealing with every 
branch of astronomical science, hence it will be of great use to 
those in search of rare books, and also to the general biblio- 
grapher. 


WE have received the sixth fascicule of the ‘‘ Works of the 
Aral-Caspian Expedition,” which contains the geological diary 
of Prof. Barbot de Marny during the Expedition. This diary, 
which unhappily remained unpublished for thirteen years after 
the Professor’s death, is rich in accurate observations, which 
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have lost none of their value, notwithstanding subsequent ex- 
ploration ; and the whole gives a vivid description of the explored 
region, from the Caspian Sea, over the Ust-Urt plateau, to 
the mouth of the Amu-daria and to Samarkand. Of the 
many short notes scattered in the diary we may select 
one in which it is mentioned that Barbot de Marny has 
had the opportunity of finally ascertaining that the so- 
called dugry of the Caspian shore are simply due to denuda- 
tion. The layers of clay and sand of which they consist are 
mostly horizontal, and, when they are not so, the strati- 
fication has no relation whatever to the exterior shape 
of these elongated low ridges. The next contribution to the 
same fascicule is by M. Andrusoff. It is full of geological data, 
and its conclusions are very interesting, the author never failing 
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to discriminate between what is already proved and what still | 


belongs to the domain of hypothesis. His remarks about the 


Caspian Sea and its present fauna being remains of a Miocene | 


sea, and the enumeration of the geological problems in connec- 


tion with that fact which remain yet unsettled, will be read by | 


geologists with interest, the more so as the substance of this 
paper has been given in German in the Fahrbuch der kk. 
Geologischen Reichsanstalt, vol. xxxviii. 


THE following are the arrangements for Tuesday evening 
lectures at the Royal Victoria Hall during November :— Novem- 
ber 4, Mr. Arnold Mitchell, ‘‘ Old Buildings and the Story they 
tell”? ; November 11, Mr, A. H. Gilkes, ‘‘ Columbus”’ ; Novem- 
ber 18, Mr. A. P. Laurie, ‘‘ Air and Water,” with experiments ; 
November 25, Mr. Hilliard Atteridge, ‘‘ The New Divisions of 
Africa.” The oxyhydrogen lantern will be used with all these 
lectures, 


IN our note on the Rev. J. A. Galbraith, on October 23, the 
ast three lines should have been printed as follows :—‘‘ In 1854 
he was chosen Erasmus Smith Professor of Experimental Philo- 
sophy. Along with Dr. Haughton, Prof. Galbraith was the 
author of various excellent scientific manuals.” 


IN a communication to the current number of the Comzftes 
rendus, M. Moissan announces the result of his redetermination 
of the atomic weight of fluorine. The method adopted consisted 
in converting a known weight of sodium, calcium, or barium 
fluoride, prepared in a* manner specially devised by M. Moissan 
in order to exclude impurities, into sulphate by repeated ignition 
with pure sulphuric acid in a small platinum retort. The 
process for obtaining pure sodium fluoride was as follows. 
An already fairly pure specimen of sodium chloride was freed 
from the last traces of potassium by a large number of fractional 
crystallizations. This was then converted into bicarbonate, of 
soda by saturating its aqueous solution successively with am- 
monium and carbon dioxide. The precipitated bicarbonate, after 


repeated washing, was converted into the normal carbonate by 


boiling its solution in water, and the crystals which separated | 
| that of 31 M (the Great Nebula). 


on evaporation were freed from traces of chloride by repeated 
partial crystallization, 
fluoride by treatment with redistilled hydrofluoric acid origin- 
ally prepared by distillation of hydrogen potassium fluoride, 
HF .KF. The sodium fluoride thus obtained, after ignition 
at a red heat, was probably the purest specimen which has 
ever been obtained. As the result of five ignitions with 
sulphuric acid, the values obtained for the atomic weight of 
fluorine ranged from 19'04 to 19°08, when Na = 23°05 (Stas), 
} = 32°07 (Stas), and O =16. The calcium and barium 
fluorides employed in the second and third series of deter- 
minations were obtained in microscopic crystals by precipitating 
potassium fluoride with calcium or barium chloride in dilute 
solutions of particular strengths. The values obtained in the 
case of four experiments with calcium fluoride varied from 19°02 
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fluoride, 19°05-19'09. As barium fluoride is not so regularly 
decomposed by sulphuric acid as sodium and calcium fluorides, 
M. Moissan considers that the nearest approximation to the 
truth is afforded by taking the mean of the experiments with the 
the two latter fluorides. This value is 19°05. Hence the atomic 
weight of fluorine may be considered, as has previously been 
supposed, to be practically represented by the whole number 19. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Diana Monkey (Cercopithecus diana @ ) from 
West Africa, presented by Mr. Howard V, Henry; a Spotted 
Ichneumon (//erfestes nepalensis) from Nepal, presented by Mr. 
J. Percy Leith, F.Z.S.; a Polecat (A/ustela putorius), British, 
presented by Mr. F. D. Lea Smith; two Laughing Kingfishers 
(Dacelo gigantea) from Australia, presented by Mr. W. B. 
Phillips ; two Pomatorhine Skuas (Stercorarius pomatorhinus), 
British, presented by Mr. T. E. Gunn; a Cashmere Monkey 
(Macacus pelops 2) from Cashmere, deposited; two Common 
Squirrels (Scéurus vulgaris), two Reed Buntings (Emoberiza 
scheniclus), two Redpolls (Linota rufescens), British, purchased ; 
an Angora Goat (Cafra hircus 9 var.), received in exchange ; 
two Vinaceous Turtle Doves (Zurtur vinaceus), bred in the 


| Gardens. 





| recorded. 


OUR ASTRONOMICAL COLUMN. 
OBJECTS FOR THE SPECTROSCOPE, 


Sidereal Time at Greenwich at 10 p.m. on October 30= 
oh. 36m. 39s. 





Colour. R.A. 1890. Decl. 18g0. 


YVellowish-red. 
Yellowish-white. 
Whitish-yellow. 

White. 
Deep red. 
Yellowish-red. 


3) 6 Piscium ia ol 8 
(4) n Ceti ove 3 
(5) 6 Ceti oss 60s 
(6) a Andromedz... 
(7) 3 Schj. oes ane 
(8) R Vulpecule ... 





Remarks. 


(1) The spectrum of this bright nebula has not yet been 
The G.C. description is: ‘‘ Very bright; very 


| large; much extended in the direction 165°; very gradually 


The carbonate was next converted into | : : : : 
| but is evidently crossed either by lines of absorption or by bright 





very much brighter in the middle.” 

(2) This is the companion to the Great Nebula in Andromeda, 
which is described by Herschel as ‘‘ exceptionally bright ; 
large ; round ; pretty suddenly much brighter in the middle to 
a nucleus.” With reference to the spectrum, Dr. Huggins 
notes: ‘‘ This small but very bright companion of the Great 
Nebula of Andromeda presents a spectrum exactly similar to 
The spectrum appears to end 
abruptly in the orange, and throughout its length is not uniform, 


lines.” Referring to the Great Nebula, the same observer 


| wrote: ‘*The spectrum could be traced from about D to F. 


The light appeared to cease very abruptly in the orange;.. . 
no indications of the bright lines.” A comparison of the two 
descriptions would lead one to suppose that the spectrum of the 
companion is the more discontinuous of the two, and, if this be 
the case, measurements of the positions of the brightnesses in 
the spectrum may teach us a good deal about the nebulz which 
have so-called ‘*continuous” spectra. After such a definite 
statement by Dr. Huggins as to the existence cf irregularities, 
it is highly desirable that further observations and measurements 
should be made. Carbon comparisons (spirit-lamp flame) are 
suggested. 

(3) A star of Group II., with bands 2, 3, 5, 7, 8 so narrow 
that Dunér describes them as “‘ little more than lines.” Narrow 


to 19°08, and as the result of five determinations with barium ; bands are ccmmon to both the early and late species of the 


NO. 1096, VOL. 42] 





650 NATURE 


group, but in the former case the bright carbon flutings are 
strongly developed, whilst in the latter they are barely visible. 
Another characteristic of the later species is the addition 
of ahsorption-lines to the narrow bands. The observations of 
Mr. W. J. Lockyer and myself show that 5 Piscium represents 
a late stage of the group, there being little or no carbon 
radiation. 

(4, 5) Stars of the solar type. The usual differential observa- 
tions are required. 

(6) A star of Group IV. Observations of the relative thick- 
nesses of the hydrogen and additional lines should be made, and 
the characters and positions of the latter noted. It appears that 
in some of these stars the added lines are similar to those seen 
in a Cygni, whilst others are solar. 

(7) In this star of Group VI. the blue zone is very pale, the 
carbon band A 564 is very wide and dark, and band 4 is sus- 
pected (Duncr). 

(8) There will be a maximum of this variable on October 31. 
The period is about 138 days, and the range from 7°5-8'5 to 
12°5-13’0. According to Dunér, the spectrum is one of Group 
IT., but excessively weak. More details may possibly be obtained 
if the spectrum be observed at maximum. A. FOWLER, 


SPECTROSCOPIC OBSERVATIONS (SAWERTHAL’S COMET 
1881 I., AND B Lykati — Dr. Nicolaus von Konkoly, the Di- 
rector of the Astro-physical Observatory in O’Gyalla (Hungary) 
has issued the volumes containing his observations made during 
1888 -89. He notes, with respect to Sawerthal’s comet (1881 I.):— 

‘*T have observed the spectrum with a Merz universal spectro- 
scope having one prism in position. This gave a dispersion of 
8° (II to D), which was more than sufficient for my purpose. 
I was obliged to use this instrument, because the deviation it 
gave suited the focussing arrangement of the Kartaler refractor. 
The telescope of the spectroscope magnified seven times. 

‘** The contihuous spectrum was not very bright, and faded 
away slowly at each end. I thought that I could distinguish 
the D line (dark). It was so weak, however, that I could not 
fix its position with the micrometer. The continuous spectrum 
extended from 673 m to 435 mw. Besides this I was able to 
recognize five hydrocarbon bands which I have located five 
times. From these measurements I have deduced the follow- 
ing mean values: I. 561°46 w, II. 546°25 w, III. 515°88 uw, IV. 
513°26 w, V. 472°56 mw. 

‘** The lines were not sharply defined on either side, and were 
much widened near the continuous spectrum. The measure- 
ments given above are of the middle of the maximum light- 
intensity of the bands, which could be easily distinguished.” 

B Lyrz was spectroscopically observed on January 1, 1889, 
and it is recorded :—‘‘ The C line was bright and could be 
easily seen, and a dark band was visible at aslight distance from 
it. D, was distinguished in a similar manner. Near it, in the 
green, some fine lines could be perceived. F was suspected, 
but it was almost invisible.” 

Dr. Konkoly gives an extended account of his observations of 
Jupiter from 1885 to 1889, and accompanies it with a series of 
fourteen drawings of the planet. Several drawings of Sawer- 
thal’s comet are also given. 


SPECTROSCOPY AT PARIS OBSERVATORY.—M. Deslandres 
has charge of the spectroscopic section just created at Paris 
Observatory, and in the current number of Comftes rendus 
(October 20) he gives an account of the instruments to be used 
with the great equatorial (1°20 metres aperture). Those who 
have tried to obtain photographs of star spectra by means of a 
slit spectroscope on a large telescope, know how difficult it is to 
adjust a star on the slit, and, when there, to keep it in position 
for a sufficiently long time. To enable this to be done during a 
long exposure, M. Deslandres has arranged a total reflecting 
prism near the dark slide, so that the red end of the spectrum 
may be seen whilst the blue end is being photographed. In 
this way he has obtained many photographs of stellar spectra in 
juxtaposition with comparison spectra. To adjust the instru- 
ment for observing, the spectrum of a star, a small mirror, 
having a hole in the centre about the same diameter as the 
length of the slit, has been fixed in front of the slit at an inclina- 
tion of 45°. The image of a star is thus reflected to the side of 
the instrument, and after another reflection reaches a small tele- 
scope fixed at the spectroscope. This telescope, therefore, 
gives the image of a star in the plane of the slit, and constitutes 
a veritable finder for use with the spectroscope. 
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ON THE LATER PHYS/IOGRAPHICAL GECO- 
LOGY OF THE ROCKY MOUNTAIN REGION 
IN CANADA, WITH SPECIAL REFERENCE 
TO CHANGES IN ELEVATION AND TO THE 
HISTORY OF THE GLACIAL PERIOD} 


R. G. M. DAWSON has been engaged continuously for 
seventeen years in geological exploration of the Western 
Territories of Canada, including the country from Lake Superior 
to the Pacific ; and in the paper above named he summarizes the 
history of the successive deposits and earth-movements which 
have built up the mountain ranges of the West, and the relations 
of these to the geology of the great plains to the eastward. He 
devotes special attention to the Glacial age, and concludes that 
the drift phenomena of the plains belong to a period of sub- 
mergence, and that in the extreme period of glaciation there 
were great glaciers on the Cordillera on the west, and the Lau- 
rentian axis on the east, with a vast internal sea between. He 
is thus entirely opposed, as far as North America is concerned, 
to the idea of a Polar ice-cap or a great continental glacier 
flowing down the interior plateau of the continent, and he re- 
solves the phenomena of the ice age into the operation of huge 
mountain glaciers and floating ice. 

The leading points of the memoir may be summarized, with 
the aid of a few extracts, in such a manner as to convey a gene- 
ral view of the history of the great Cordilleran belt, which 
stretches along the west coast of America from Behring Straits 
to Cape Horn, and more especially to indicate that of its more 
northern portion. 

The general structure of the country may be defined as 
follows :— 

‘* At the present day, the western border region of the con- 
tinent is formed by a series of more or less nearly parallel 
mountain systems, with an average breadth in British Columbia 
of about 400 miles. The trend of these systems is north-west 
and south-east, or similar to that of the corresponding portion 
of the Pacific shore-line, the position cf which, in fact, depends 
upon that of these orographic features. ‘This generally moun- 
tainous zone of country is often referred to as the Rocky Moun- 
tain region, but is more appropriately named the Cordillera 
belt, the Rocky Mountains proper constituting only its north- 
eastern marginal range. In traversing it from east to west, in 
the southern part of the province of British Columbia, four 
distinct mountain-systems are crossed : (1) the Rocky Mountains 
proper, (2) mountains which may be classed together as the 
Gold Ranges, (3) the Coast Ranges, (4) an irregular mountain- 
system which in its unsubmerged parts constitutes Vancouver 
Island and the Queen Charlotte Islands, and which may be 
designated the Vancouver system. Between the second and 


| third of these mountain-systems is a region without important 


mountain ranges, which is referred to as the Interior Plateau of 
British Columbia. 

** To simplify our conception of the main features of this part 
of the Cordillera for our present purpose, we may, however, 
regard it broadly as being outlined on the north-east and south- 


| west sides by the Rocky Mountains proper and by the Coast 


Mountains, as dominant ranges. This view is justified by the 
remarkable constancy of these two ranges and their relative 
importance. The intervening region may then be described as 
comprising the Interior Plateau together with the various ranges 
which have been grouped together under the name of the Gold 
Ranges, as well as other detached mountains and _ irregular 
mountainous tracts.” 

The geological history of British Columbia begins, like that 
of many other parts of the world, with that primitive crumpling 
of the earth’s crust which produced the Laurentian gneisses. 
These exist’ principally in‘the Gold Ranges, and are in this region 
neither greatly extended nor of great elevation. In the Palzo 
zoic age there were sea-bottoms receiving sediment, but apparently 
little mountain-making. 

** Omitting, then, from consideration the imperfectly-known 
progress of events in the earlier stages of the geological history 
of the region, we may endeavour to picture to ourselves its con- 
dition in the Triassic or first stage in the Mesozoic division of 
geological time. The central region of the continent was at 
this time occupied by a very extensive, though shallow, medi- 
terranean sea, which was either entirely cut off from the ocean 


* By Dr. G. M. Dawson, F.G.S., Assistant Director of the Geological 
Survey of Canada. Transactions of the Royal Society of Canada, 189. 
73 pages quarto, with 4 maps. 
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or had only occasional and brief connection with it, and in 
which red beds with occasional layers of gypsum and salt were 
being deposited.1_ Rocks which represent a portion of the bed 
of this inland sea enter into the composition of the Rocky 
Mountain Range near the forty-ninth parallel, but are not 
known to occur to the north of that parallel for a distance of 
more than thirty or forty miles. To the west, they are not 
found in the Selkirk or Purcell Mountains. We appear, in 
fact, to discover in this vicinity the northern end of the inland 
Triassic sea. To the west of the Gold Ranges (under which 
term it will be remembered that the Selkirk, Purcell, and other 
mountains are grouped), deposits, also referable to the Triassic 
period, and more particularly to its upper part, are again found, 
These occur both on the mainland of what is now British 


Columbia and on Vancouver Island and the Queen Charlotte | 


Islands. They contain truly marine fossils, and consist largely 
of materials of volcanic origin, which give evidence of con- 
temporaneous volcanic activity on a great scale. To the north, 


in the Peace River country, and to the east of the present posi- | 
| parallel, spread eastward in a more or less connected manner 


tion of the Rocky Mountains, rocks holding the same marine 
forms are found, and they have quite recently again been dis- 
covered by Mr. McConnell in a similar position, still further 
north, on the Liard River. 

“It would thus appear that in Triassic times the eastern 
border of the Pacific washed the western slopes of the Gold 


Ranges, and that where this mountain-system became inter- | : 
| of the Great Plains. 


rupted, in its northern part, the sea was continued across its 
line, and covered a large tract of country to the east of the present 
position of the Cordillera belt. i 

‘** Precisely how far to the east the shore of this northern ex- 
pansion of the Pacific was situated has not yet been determined. 
The region between it and the northern end of the inland sea 
previously referred to must have been a land area, which separated 
the open ocean of the north from the Mediterranean on the south. 
The Rocky Mountains proper had not yet been formed, nor is 
there any evidence of mountain ranges in the region of the Coast 
and Vancouver systems of to-day, though the volcanic action 
there in progress may have produced insular volcanic peaks. 
The deposits of the inland Triassic sea, including as they do 
beds of salt and gypsum, appear to prove the existence of a very 
dry climate in the area occupied by it ; and as the land barrier 
separating it from the moisture-bearing westerly winds of the 
Pacific cannot have been wide, it must have been high. It is 
thus probable that the mountains of the Gold system formed at 
this time a lofty sierra, which was continued to the south of the 
forty-ninth parallel by the Cabinet, Cour D’Alaine, Bitter Root, 
and other mountains at least as far as the Wahsatch Range in 
Utah. 

‘*The Triassic period was closed by one of those epochs of 
folding and dislocation of strata which are found to be recurrent 
in geological time, and which are generally attributed to the 
secular contraction of the earth’s crust. ‘The evidence of this 
time of change has been examined in greatest detail in the 
vicinity of the present coast-line, where it resulted apparently 
in outlining the Vancouver and Coast Ranges, and was accom- 
panied by the production or extravasation of great masses of 
granitic rocks.? It is highly probable that some corrugation 
along the line of the Rocky Mountains occurred at the same 
period, as, in the next succeeding Earlier Cretaceous strata, 
without further evidence of disturbance, conglomerates are 
found to be composed of fragments of many varieties of the 
older rocks, which could scarcely otherwise have been rendered 
subject to denudation. Though much remains to be discovered 
respecting this post-Triassic epoch of disturbance, it was evi- 
dently an important one, and its results were wide-spread in the 
Cordillera region. It is quite possible that it was accompanied 
by, or resulted in producing, a general elevation of this entire 
region above the sea-level, as no rocks distinctly referable to the 
Jurassic or next succeeding period have yet been distinctly re- 
cognized either in British Columbia or in its bordering regions, 
It must be borne in mind, however, that a portion of the red 


__* Cf. “ Note on the Triassic of the Rocky Mountains and British Colum- 
bia,” Transactions of the Royal Society of Canada, vol. i., Section iv., 
P. 143. 

Cf. “Report of Progress, Geological Survey of Canada,” 1878-79, pp. 
46 B, 48 B; * Report of Progress, Geological Survey of Canada,” 1886, 
p. 15 B. 
3 Certain rocks, from which fossils supposed at the time to be Jurassic 
were described, have since been found to belong to the Earlier Cretaceous. 
Cf. “ Report of Progress, Geological Survey of Canada,’’ 1876-77, p. 1503 
“ Mesozoic Fossils,”’ vol. i. p. 258. 
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beds of the inland sea, described as Triassic, may extend upward 
into the Jurassic period, and that the marine Triassic fossils of 
the western and northern sea are referable to the later stages of 
the Triassic, or ‘ Alpine Trios’ of the Cordillera region, com- 
parable with the St. Cassian and Hallstadt beds of the Alps in 
Europe; while the beds of the Cretaceous next found are, 
according to European analogies, near the base of that forma- 
tion.” 

‘‘ The next distinct record of the physical conditions of the 
region under discussion is afforded by the Earlier Cretaceous 
rocks. These, on the evidence of contained molluscan fossils, 
are regarded as about equivalent to the Gault of England, 


| though the associated remains of plants are such as to admit 


their assignment to a somewhat older date. At this time, the 
immediately post-Triassic elevation had been followed by a sub- 
sidence of the land, resulting in the re-occupation by the open 
sea of the great area which had been similarly characterized in 
the Triassic. Asin Triassic times, we find that this Earlier Cre- 
taceous extension of the Pacific, to the north of the fifty-fourth 


completely across the present position of the Cordillera belt, 


| while the Gold Ranges, and probably also other insular areas, 


continued to exist as dry land. In this case, as in that of the 
Triassic, it has not yet been found possible to outline exactly 
the eastern limit of the sea, in consequence of the want of 
sections cutting down to the base of the Cretaceous in the area 
There are, however, reasons for believing 
that it did not extend far beyond the line of the present foot- 
hills of the Rocky Mountains. 

‘¢In one important particular, the conditions in this Earlier 
Cretaceous period differed from those of the Triassic. There 
was at this time no isolated inland sea, and waters in connection 
with the main ocean stretched southward to the east of the Gold 
Ranges as far as the forty-ninth parallel and beyond it to a 
further distance which is as yet undetermined. This extension 
of the open sea thus actually overlapped, to a considerable 
extent, the area formerly occupied by the Triassic medi- 
terranean.” 

This was followed, however, in Middle and Later Cretaceous 
times, by a great depression in which the marine beds of the 
Neobrava and Pierre Groups were deposited. This submergence 
was succeeded by some measure of elevation or folding, leading 
to the existence of vast swampy and lacustrine flats, in which the 
lacustrine and peat deposits of the Laramie formation of the 
great plains were formed. These deposits may be regarded as 
closing the Cretaceous era, or as transitional between it and the 
Eocene. 

“‘ This state of affairs was brought to a close by another of 
the recurrent epochs of folding and dislocation of the earth’s 
crust, which was one of the greatest of those of which we find 
the results in the region under discussion, as well as the last of 
an important character to which: this region was subjected. 
Under the influence of enormous pressure acting from the 
Pacific side, the nearly horizontal strata, which bordered the 
Gold Ranges on the north-east, were folded together and thrown 
up into a dominant ridge of Alps, which finally outlined the 
Cordilleran belt on this side. A similar folding and upthrust 
affected also the western marginal mountains which have been 
referred to as the Vancouver Range, but the action was there 
probably less violent and certainly affected a narrower zone. A 
portion of the crumpling to which the rocks of the Coast Ranges 
have been subjected was doubtless also produced at or about the 
same time, and certain granitic extrusions which cut the earlier 
Cretaceous rocks on its eastern flanks, as well as much of the 
flexure of these Cretaceous rocks, are also attributed to this 
period of disturbance. 

‘*There is really no means of ascertaining what effect this 
disturbance produced in the region of the Gold Ranges, but it is 
more than probable that the whole width of the Cordillera then 
suffered changes and deformation of such a character that little 
if any trace of its surface contour of an older date can be found 
to-day.! It does not, however, necessarily follow that the 

* In respect to this great epoch of orsgraphic movement, as evidenced 
particularly in the more southern part of the Cordillera, which has now 
been somewhat closely studied, Mr. S. F. Emmons may be quoted as 
follows :—*‘It is unquestionably one of the most important events in the 
orographic history of the entire Cordilleran system. With the exception of 
the great unconformity between the Archzan and all overlying sediments, 
which is a phenomenon sz generis and altogether exceptional, no movement 
has left such definite evidence as that which follows the deposition of the 
coal-bearing rocks to which the name Laramie has by universal consent 
been applied.” —Budletin Geol. Soc. Amer., vol. i. p. 285. 
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altitude of the Cordillera belt was at this time 


The greater 


general 
materially changed. 
pressure appears to have been relieved by folding along 
the lines of its two bordering ranges, and it seems to be 
not improbable, as a general proposition, that changes in eleva- 
tion affecting wide areas are due to other causes than those pro- 
ducing mountain ranges. ! 
ever, that a certain movement in elevation was coincident, or 


part of the accumulated 


We are warranted in assuming, how- | 


nearly so, with that of the great disturbances above outlined, as | 


no strata representative of the Eocene period proper have yet 
been found anywhere in the western part cf Canada. 
entire area of the Great Plains was thus sufficiently elevated to 
become dry land, as occurred at the same time in the Western 
States to the south of the international boundary.” 

The Eocene period thus witnessed the formation of the great 
interior table-land, which accordingly has present no aqueous 
formations of this age. In Miocene times, however, there were 
large interior lakes, with deposits rich in remains of plants and 
insects, and on the plains fluviatile gravels with mammalian 
bones. 

The Pliocene period inaugurated another great continental 


The | 


elevation, which continued for a long period, and in which the | 


fiords and canons of the Cordillera were cut down by fluviatile 
action to the sea-level of the period. Many local illustrations 
are given in this memoir of the curious results in regard to 
denndation which this period of rest and elevation produced. 

This leads to the glacial history of the region, the key to 
which is believed to be found in the unequal elevation whereby, 
while the great plains to the east remained under water, the 
Cordilleran Ranges became covered with a great glacier dis- 
charging north toward the Yukon Valley and the Arctic Sea, 
and south to Puget Sound, while glacial streams ran westward 
to the Pacific. 
but few and: small glaciers on their eastern sides ; but across the 
wide sea which covered the plains the Laurentian Mountains 
supported another své discharging ice in all directions. 

This was followed by what is usually called the inter-glacial 
period, when, as is believed, the plains were slightly elevated 
and the mountains depressed ; and this was succeeded by the 
second glacial period, in which the mountain glaciers were com- 
paratively small, and the depression of the plains was so great 
that water-borne boulders were deposited at elevations of 5000 
feet or more on the foot-hills of the Rocky Mountains. It is to 
be noted here that the present eastward slope of the western 
plains had not yet been impressed on them. The series of events 
thus indicated is illustrated by the following table, which, how- 
ever, the author regards as somewhat provisional :— 


SCHEME OF CORRELATION OF THE 


GLACIAL CORDILLERAN AND 


PLAINS, 


PERIOD IN THE REGION 


THE REGION OF THE GREAT 





Region of the Great Plains. 

Correlative subsidence and 
submergence of the Great 
Plains, with possible contem- 
poraneous increased elevation 
of the Laurentian axis 


Cordilleran Region, 
Cordilleran zone at a high 
elevation. Period of most 
severe glaciation and maxi- 
mum development of the great 
Cordilleran glacier 





PHENOMENA OF THE | 


Cordilleran Region. 
Re-elevation of the Cor- 
dilleran region to a_ level 
probably as high as or some- 
what higher than the present. 
Maximum of second period’ of 
glaciation. 


Partial subsidence of the 
Cordillera region to a_ level 
about 2500 feet lower than the 
present. Long stage of sta- 
bility. Glaciers of the second 
period considerably reduced. 
Upper boulder-clay of the 
coast probably formed at this 
time, though perhaps in part 
during the last. 


elevation of the 
Cordillera region with one 
well-marked pause, during 
which the littoral stood about 


Renewed 


| 200 feet lower than at present. 


Glaciers much reduced and 


| diminishing, in consequence of 
| general amelioration of climate 
und, c | toward the close of the Glacial 
At this time the Recky Mountains produced 


period. 
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| this period. 


Region of the Great Plains, 


Correlative subsidence of the 


plains, which (at least in th 
western part of the region) ex- 
ceeded the first subsidence, and 
extended submergence to the 


base of the Rocky Mountains 


near the forty-ninth parallel. 
Formation of second boulder- 
clay, and (at a later stage) dis- 
persion of large erratics. 


Correlative elevation of the 
plains, or at least of thei 
western portion, resulting in 
a condition of equilibrium as 
between the plains and the 
Cordillera, their relative levels 
becoming nearly as at present 
Probable formation of the 
Missouri Coteau along a shore 
line during this period of rest. 


Simultaneous elevation of 
the Great Plains to about 
their present level, with final 
exclusion of waters in con- 
nection with the sea. Lake 


' Agassiz formed and eventually 


drained toward the close of 
This simultaneous 
movement in elevation of both 


| great areas may probably b 


connected with the more general 
northern elevation of land at 


the close of the Glacial period. 





Among the evidences given of the ‘partial submergences and 
differential elevations stated in this table, reference is made to 
the ‘‘ White Silt formation ” so extensively distributed in many 
parts of British Columbia, and indicating water action up to 
levels of about 2700 feet, to the high-level terraces ; the peculiar 
distribution of boulders from the Laurentian highlands on the 
eastern slopes of the Rocky Mountains ; the absence of glacial 
abrasion on the plains ;the chemical character of the boulder- 


| clay, leading to the inference that it was formed under water ; the 
| wide distribution and characters of the inter-glacial beds, the 
character and position of the Missouri Coteau, and a variety of 


other local facts. The objection that marine shells are not found 
in the Pleistocene strata is treated thus :— 
‘* From what has already been said with respect to the 


| Cordillera region, and more particularly in connection with the 


meaning which the White Silt formation appears to have in that 


| region, it seems probable that the water by which the northern 


| part of the Great Plains is supposed to have been flooded was 


| in connection with that of the sea.} 


and | 


maximum development of ice | 


it. Deposition of the 


upon 
boulder-clay of the 


lower 
plains. 


Gradual subsidence of the 
Cordilleran region and decay 
of the great glacier, with de- 
position of the boulder- clay of 
the Interior Plateau and the 
Yukon Basin, of the Lower | 
boulder-clay of the littoral, 
and also at a later stage (and 
with greater submergence) of | 
the inter-glacial silts of the 
sime region 1. 


Correlative elevation of the 
western part of the Great 
Plains, which was _ probably 
more or less irregular, and 
Jed to the production of ex- 
tensive lakes in which inter- 
glacial deposits, including peat, 
were formed. 





* Cf. Le Conte, American ¥ournal of Science, 11. vol. xxxii. p. 178. 
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In discussing the results of 
my earlier investigations of the superficial deposits of this part 
of the plains, in reference to a theory of their submergence, | 
have stated that after a certain stage the waters entering from 
the north and south must have formed an open strait between the 
Arctic Ocean and the ocean to the south.2. This was written, 
however, under an assumed limitation implying an equal sub- 
sidence of the continent ; and at the time no satisfactory informa- 
tion was available respecting the position of the margin of the 
glacial deposits in the corresponding western part of the United 
States, such as has since been supplied bythe work of Chamberlin, 
Salisbury, Todd, Wright, McGee, Upham, and others. The re- 
sult of these new facts appears to show that, instead of opening 
broadly southward as well as to the north, any body of water 
covering the northern part of the Great Plains could have had 
only a tortuous and comparatively narrow communication with 
the sea to the eastward, round the front of the great confluent 
Laurentide glacier, and that even this communication was 
probably formed only at the time during which the plains 
stood at the lowest level indicated by the spread of the drift 
deposits. If such conditions may be assumed as probably 

* It must still, however, be admitted as possible, that a great lake was in 
some manner produced, in the region of the plains, with a height somewhat 


exceeding that of the sea. 
2 ** Geology and Resources of the Forty-ninth Parallel,” p. 255. 
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representing the facts at the time, they go far toward explaining 
one of the greatest difficulties against the acceptance of the 
hypothesis that the waters by which the plains were flooded were 
in communication with those of the sea. 
to is the complete absence, so far as yet ascertained, of the 
rémains of marine organisms from the glacial deposits. While 
prolonged weathering and the action of sub-aérial waters might 
result in the removal of calcareous organic remains from certain 
arts of these deposits, the condition of much of the boulder- 
clay, together with the occasional actual occurrences in it of 
fragments of Cretaceous or Laramie shells, is such as to show 
that any contemporaneous mollusks might have been preserved. 
If, however, the body of water in question, though communi- 
cating with the sea to the northward, was almost throughout 
closed to the south and in receipt of large quantities of fluvial 
water, it may well have been in great part brackish, if not 
almost entirely fresh. Adding to this the conception of its 


frigid temperature due to the great abundance of ice with which | 
it must have been laden, and the vast amount of fine sediment | 


which must have been carried into it by sub-glacier streams, it 
will be apparent that the conditions were singularly inimical to 
the existence of life of any kind, whether that characteristic of 
salt or fresh water. Somewhat similar conditions, though on a 
much smaller scale and without the adjunct of glacial waters or 
glaciers, occur in the southern extremity of Hudson Bay, where, 
as Mr. A. P. Low informs me, marine life is almost entirely 
absent, the water being nearly fresh and clouded with mud 
derived from the large entering rivers and from the action of the 
Ww : es upon the shallow earthy shores.” 


Finally the climatal conditions deducible from the geological | 


facts coincide with these facts in enforcing the probability that 
the great ice age of North America depended mainly on the 
existence of high mountains, surrounded by submerged areas, 
traversed by ice-laden currents, and that we are to imagine, not 
a continent covered with ice, but a submerged continent, with 
snow-clad mountains rising at its margins, and forming the 


gathering grounds of great local glaciers—the Cordilleran, the | 
These | 
were the favouring conditions, but the author does not venture | 


Laurentide, and probably the Affalachian glaciers. 


to deny the co-operation of other and cosmical causes. He 
concludes as follows :— 


of Europe and America was for the first time seriously begun, 
it was endeavoured to explain the phenomena entirely by 
diluvial action, and when the evidence of ice-action became 
insuperable, icebergs and floating ice only were at first admitted 
as factors. Since that time the pendulum of opinion appears to 
have swung to the opposite extreme, and the energies of the 
majority of investigators have been extended in endeavouring to 
account for the varied facts of what-has become definitely known 
as the Glacial period, almost exclusively by the action of great 
confluent glaciers. From this extreme point, the pendulum 
may now be supposed to have returned so far, as to leave the 
hypothetical North Polar ice-cap almost without an advocate, 
but at what position it may eventually come to rest time alone 
can decide. I am aware that some of those who have accepted 
what I may perhaps be pardoned for characterizing as extreme 
Views as to glacier action, have more or less completely, and to 
their own satisfaction at least, solved all difficulties opposed to 
the action of land ice, such as those presented by the facts met 
with over the Great Plains, by the application to these of their 
single universal menstruum. For myself I need only say that I 
have endeavoured to approach the subject of the glaciation of 
the north-western part of the continent, here reviewed, un- 


trammelled by @ friori theories, and with some personal ‘fami- | 


larity in the field with nearly all parts of the region dealt with.” 

The above is only a hurried and imperfect summary. The 
paper itself, as containing the matured conclusions of long and 
thorough investigation by an able and earnest explorer, should 
ve carefully read by all interested in the structure of the Great 
Cordilleran backbone of the American continent. 


THE SCIENTIFIC INVESTIGATIONS OF THE 
FISHERY BOARD FOR SCOTLAND. 
THE results of the scientific investigations for 1889 are given 
in full detail with numerous tables and two charts. It 
Was wiund that, during the year, no increase but rather a decrease, 
“Eighth Annual Report of the Fishery Board for Scotland.” Part III. 
Xientific Investigations. 
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The difficulty alluded | 


| and the establishment of hatcheries for sea- fish. 


| placed under new management 
| paper, 
‘* When the study of the superficial deposits of different parts | 


| planned on known and tried lines. 
| the cultivation of mussels, and this should be urged even more 





| mainly#in the migratory round fishes, occurred in the closed 


waters, and likewise in the open waters adjacent, the results of 
1887 having been proved exceptional. The results of con- 
current investigations carried on on board the Gar/and into the 


| food of fishes, their spawning, and the distribution of the young, 


show that great and important differences—which must be taken 
into consideration both from a scientific and legislative point 
of view—prevail among the various food-fishes (Section A). 

Dr. Wemyss Fulton, in his paper on the distribution of im- 
mature sea-fish and their capture by various modes of fishing, 
gives the results of the investigations into this important subject 
The fundamental question as to what an immature fish is, has 
been determined for the first time by the examination and 
measurement of 13,000 fishes. The maximum size (as given in 
detailed tables) varies very much accordIng to the species ; any 
law regulating the legal sale of fish on the principle of size is 
therefore not based on scientific data. The distribution differs 
in the same way, but territorial waters serve as nurseries for the 
young fish. Tables given show the distribution of immature 
fishes at distances from the shore up to 22 miles and in various 
depths of water. Details are also given as to the proportion of 
immature food-fishes captured by the various modes of fishing. 
Dealing practically with the wasteful destruction of immatuze 
food-fishes, Dr. Fulton points out the difficulty of deciding 
among the different species, and shows how difficult it will be 
to save immature fish from capture and destruction by the beam- 
trawl, as that engine is now employed. The recommendations 
briefly are: that an inquiry should be made as to the retention 
of vitality by the various kinds of immature fish brought up in 
the trawl in order to ascertain the chances of survival if replaced 
in the sea; the protection of nurseries whose areas are capable 
of definition ; the preservation of flat-fish under a certain size ; 
A simple 
method is explained by which fishermen and trawlers might 


| add to the fish-supply by fertilizing the ova of ripe fish when 


captured. 

Regarding this Report, it should be noted that the importance 
of this question is not a thing which has dawned upon the Scottish 
Fishery Board since the conduct of scientific investigations was 
(that of Dr. Fulton), In this 
as in many others—indeed, everywhere in this year’s 
Report—the willingness to ignore all that was done during the 


| years that Prof. Ewart was convener of the Scientific Com- 


mittee is very evident. In the Report of 1887 it is stated that 
‘* We have organized a series of extensive and systematic in- 
quiries into the conditions of the reproductive organs of various 
kinds of fishes throughout the entire year, with particulars as to 
their size, &c., which will help to clear up the hitherto obscure 
problems as to the minimum size of sexually mature individuals, 
Gc.” We have certain information that the original discoveries 
which led to this Report on immattire fish were made by one 
who has done more than his share to redeem the work of the 
Fishery Board. And it is only fair that the credit which is Mr. 


| T. Scott’s due, and which is denied him there should be 


acknowledged here. 

Dr. Fullarton furnishes a Report, with chart, on the cockle- 
beds of Barra (in the Hebrides), which furnishes the chief 
cockle-fishing in Scotland. It is desirable—and the wish of the 
fishermen themselves—that means should be taken to prevent 
the taking of undersized cockles, and to insure the working of 
the beds in rotation. 

Dr. Fullarton also gives a paper on oyster-culture fauna in 
France and Holland. It is most desirable that scientific and 
practical measures should be taken to revive the Scotch oyster- 
fishing, which has gradually declined, and these should be 
The same must be said of 


strongly, as their scarcity or abundance are of the utmost im- 
portance to the line-fishermen. Lobsters also call for practical 
legislation and artificial cultivation. The Fishery Board are 
constructing a lobster inclosure at Brodwick, Arran, and hope 
that means will be provided for their carrying on operations at 
the recently established hatchery at Dunbar. 

Section B contains the biological investigations. The food 
of fishes was dealt with in an elaborate Report by Mr. Ramsay 
Smith, based upon the examination of many thousand food- 
fishes which prove to live chiefly upon Crustacea, Annelids, 
Echinoderms, Mollusks, and upon one another. There are great 
differences, however, as to the proportion of the organisms 
selected as food by different fishes, and the proportions of the 
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dietary vary to some extent at different places and at different 
seasons. These observations will ultimately demonstrate what 
organisms are valuable as fish-foods and what are not; the pro- 
portion in which the various vertebrates compose the dietary of 
fishes ; and the possibility of introducing a valuable food-fish, 
such as the English sole, in places where it is absent or scarce. 
They will also show in what way the organisms forming the food 
of fishes may be protected and improved. 

In a Report on the spawning and spawning-places of 
food-fishes, Dr. Fulton describes the results of the observa- 
tions made during the year, many thousands of fishes having 
been examined on board the Garland all along the coast, and the 
duration of their spawning period in most instances determined, 
The duration of the spawning period varies much in different 
fish, and in some cases fully-grown adults appear not to spawn 
every year. The majority of the food-fishes congregate at the 
spawning time in immense shoals on the east coast at grounds 
lying from about eight to above twenty miles from shore in what 
may be termed the extra-territorial spawning zone. The young 
fishes are not, as a rule, found at the place of spawning, the 
floating pelagic eggs being carried by the currents chiefly shore- 
wards. Dr, Fulton gives reasons for the belief that the selection 
of a particular offshore ground for spawning depends upon the 
set of the surface currents at the spawning season, these carrying 
the floating eggs during their development to the zones where 
food for the young fishes is abundant and shelter most readily 
secured, 

Prof. W. C. McIntosh has made an elaborate study of the 
pelagic fauna of St. Andrews Bay, of which the second part, 
dealing with the distribution of the invertebrate organisms which 
form the food of many larval and other fishes, is now given. 

Prof. McIntosh has also, in another paper, described the ova 
of the food-fishes and the larval and post-larval stages obtained 
in the Gar/and’s tow-nets at various parts of the coast. These 
include the ova or larvz of plaice, lemon-sole, flounders, dabs, 

cod, haddocks, ling, whiting, &c., and they constitute an indis- 
pensable part ‘of the general study of the reproduction of the 
food-fishes. 

Mr. Thomas Scott, in his valuable additions to the fauna of 
the Firth of Forth, gives a list of 80 species of organisms, not 
previously recognized as belonging to that locality. Some of 
these are for the first time recorded from the east of Scotland ; 
some are new to Britain, and a few new to science. This paper 
is illustrated by two plates. 

Mr. Scott, in his Report on the invertebrate fauna of inland 
waters, gives the result of the first investigations into the in- 
vertebrate organisms present in Scottish lochs and inland waters 
ever carried on in this country. 


teresting experiments made on board the Garland on the arti- 
ficial fertilizing of the ova of certain species of sea-fishes with 
the milt of other species sometimes widely separated zoologically. 
Dr. Fulton sends interesting notes on the reproduction and 


| migrations of the common eel, and on the presence of anchovies 


Dr. Fullarton’s paper on the development of the clam is one | 


which would hardly have found acceptance in any scientific 
journal, 
a skilled investigator, there would have been little or nothing of 
either for publication, as both display gross inaccuracy. There 
are many very remarkable statements in this paper, and the 
author naively describes as normal, phenomena whose patho- 
logical nature the merest tyro ought to be able to recognize. 

Dr. John Beard, in his paper (illustrated by three plates) on 
the development of the common skate, gives the result of the 
study of this subject, on which very little has been written, 
though the skate is one of the most common elasmobranch fishes 
of our seas. The development of the embryo as it lies within 
its ‘* purse” at the bottom of the seas occupies probably nine or 
ten months, being more rapid in summer than in winter. The 
eggs may be deposited throughout the year, but chiefly in March 
and April. Dr. Beard furnishes minute descriptions of the egg- 
cases or ‘‘ purses” of the various species of skates and rays, and 
of the various stages in the development of the embryo. He 
discusses the function of the temporary external gills, so charac- 
teristic in advanced stages of development ; and, in opposition 
to other authorities, he gives good reason for the belief that they 
are purely respiratory in function, and are adapted to the special 
conditions under which the developing embryo is placed. 

Dr. Fulton, in his paper on the proportional numbers and 
sizes of the sexes among sea-fishes, gives the results of his 
inquiries, based upon the examination of 12,666 fishes. Females 
are, as a rule, more numerous than males ; the female is also as 
a rule larger, but the male is the larger among the cod, haddock, 
and a few other fishes. 

Among the ‘‘Notes and Memoranda” will be found Mr. 
Scott’s hybridism among fish, the account of ingenious and in- 
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Had text and plates been submitted to the judgment of | 





in Scotch waters. Regarding the former paper, it should be 
remembered that a German zoologist recently obtained a conger- 
eel at Zanzibar with eggs ten times the size of those here 
described. There is nothing really remarkable in the reproductive 
organs of the eel obtained at Howietoun, eels with eggs as large 
being very often caught. It has usually been estimated that the 
eel produces five millions of ova. The number is here increased 
to upwards of ten millions, and the method by which this was 
counted is not given. There is a lamentable looseness in quoting 
literature, even that of British zoology. We are told that AZyxine 
is a protandric hermaphrodite, and that this was discovered 
by Nansen. Asa matter of fact, the discovery was made by a 
Scotch naturalist (Cunningham), and within a short distance of 
Edinburgh. If Nansen’s paper had been read as well as quoted, 
this misstatement would not have been made. 

Section C contains notes on contemporary worx relating to 
fisheries in this and other countries. We note that no mention 
is made, however, of the very important ‘‘ Plankton ” expedition 
of Germany of last year, which is the more to be wondered at as 
interesting accounts of the expedition have been published in 
Germany. 

It is much to be regretted that the Fishery Board Bill of last 
year did not become law. The conduct of scientific investiga 
tions might then have been placed in different hands, with the 
result, among other things, that properly-organized scientific 
work would have been carried on by a thoroughly competent 
scientific staff, and the Government grant of £2000 a year use- 
fully and judiciously expended, instead of being, as at present, 
frittered away because the dominant clique of the Fishery Board 
do not know what to do with it. The Scientific Department 
of the Fishery Board needs reorganization quite as much as the 
Fishery Board itself. Under the control and direction of the 
leading Scottish biologists, some adequate return ought to be 
made for the nation’s money. To do this, however, the work 
must be properly planned and directed, and moreover the work- 
ing of the different investigations given only to men who really 
understand their subject. Government has been asked, and is 
asked in the present Report, to furnish increased funds. We 
hope and believe that the authorities will be wise enough to 
stay their hand till they can reorganize everything connected 
with the Fishery Board. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CAMBRIDGE.—Mr. Love, St. John’s, and Mr. Coates, 
Queens’, have been appointed Moderators, and Mr. Wallis, 
Corpus, and Mr. Burnside, Pembroke, Examiners for the next 
Mathematical Tripos, Part I 

Mr. L. Fletcher, Keeper of Minerals at the British Museum, 
and Mr. H. P. Gurney, of Clare College, are nominated 
Examiners in Mineralogy for the Natural Sciences Tripos. 

Mr. H. M. Stanley was, on October 23, admitted to the 
honorary degree of LL.D. 

The following communications were made to the Cambridge 
Philosophical Society at the annual general imeeting on October 
27 :—The President, the origin and early years of the Society ; 
Mr. C. Chree, on the vibrations of some simple systems ; Dr. A. 
Gamgee, on the principle on which Fahrenheit constructed his 
thermometrical scale ; Mr. H. J. Sharpe, on liquid jets. 

The Harkness Scholarship for Women, tenable at either 
Girton College or Newnham College, Cambridge, is to be 
awarded triennially to the best candidate in an examination in 
geology and palzontology, provided that sufficient proficiency 
is shown. The candidates must be resident members of Girton 
or Newnham College, in their first or second term. The Scho- 
larship will be of the value of about £35 a year for three years. 
The next award will be made in 1891. The examination will 
be held at Cambridge in the Michaelmas Term, and the award 

will be made on or before November 15, 1891. The intended 
range of examination is indicated by the following schedule :— 
General physical geography ; ; such geological phenomena as are 
matters of common observation ; the principal agencies which 
change or modify the earth’s surface and the life on it ; outlines 
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of the stratigraphy of the United Kingdom; outlines of the 
classification of organized beings, existing and extinct ; the 
ommoner rocks and rock-forming minerals, and the commonest 
and most characteristic British fossils. Candidates must send 
in their names, on or before October 12, 1891, to Miss A. John- 
son, Llandaff House, Cambridge, from whom further information 
may be obtained. 





SCIENTIFIC SERIALS. 


American Fournal of Science, October 1890.—A description 
of the ‘* Bernardston Series ” of metamorphic Upper Devonian 
rocks, by Prof. Ben. K. Emerson. With respect to this paper, 
Prof. J. D. Dana remarks :—‘‘ Prof. Emerson has given the 
region a thorough investigation, in which he has removed the 
loubts as to the relations of the beds, made out, as far as pos- 
sible, the system of faults and flexures, studied the rocks as to 
their kinds and transitions, and determined the age of the series 
to be Upper Devonian. The paper will be accepted in Ame- 
rica, and should be elsewhere, as putting the facts beyond doubt 
that gneiss, diorite, granite, and the other crystalline rocks de- 
scribed are not always of Archzan or pre-Cambrian make ; that 
granite and diorite are not always of igneous origin; and these 
conclusions are made sure on the well-established criterion of 
age, that is, fossils—Crinoids, Corals, Brachiopods.”—On the 
circular polarization of certain tartrate solutions, by J. H. Long. 
The author describes certain peculiarities of solutions of ‘potas- 
sium antimony tartrate, when mixed with potassium or sodium 
carbonate, acetate, or phosphate in amounts insufficient to pro- 
duce immediate precipitation. A decrease of specific rotation 
took place in the case of each of the mixtures. It is probable, 
therefore, that a temporarily stable antimony salt is formed 
with a corresponding amount of alkali tartrate. The ob- 
served rotation is due to this in conjunction with that of 
the potassium antimony tartrate which remained unchanged.— 
A rapid method for the detection of iodine, bromine, and 
chlorine, in presence of one another, by F. A. Gooch and F. T. 
Brooks. —Metacinnabarite from New Almaden, California, by 
W. H. Melville:—On the Keokuk Beds at Keokuk, Iowa, by 
C. H. Gordon.—Note on the vapour-tension of sulphuric acid, 
with the description of an accurate cathetometer microscope, by 
Dr. Chas. A. Perkins. The author finds that the vapour- 
tension is not greater than about o’or mm. at ordinary tempera- 
tures. Experiments upon the constitution of the natural sili- 
cates, by F. W. Clarke and E, A. Schneider.—On five new 
American meteorites, by George F. Kunz. Descriptions and 
analyses are given of the group of meteorites recently discovered 
in Brenham Township, Kiowa County, Kansas ; the Winnebago 
County, Iowa, metecrite ; the meteoric stone from Ferguson, 
Haywood County, North Carolina; the meteoric iron from 
Bridgewater, Burke County, North Carolina ; and the meteoric 
iron from Summit, Blount County, Alabama.—On the determina- 
tion of the coefficient of cubical expansion of a solid from the 
observation of the temperature at which water, in a vessel made 
of thin solid, has the same apparent volume as it has at o° C. ; 
and on.the coefficient of cubical expansion of a substance deter- 
mined by means of a hydrometer made of this substance, by 
Alfred M. Mayer. 


THE American Meteorological Journal for October contains 
articles :—On cyclical periodicity in meteorological phenomena, 
by E, D. Archibald, in which he advocates investigations as to the 
possible connection between weather and other physical agencies, 
on the following plan: (1) the collection and analysis of all pre- 
vious investigations which bear traces of any value, and their dis- 
tribution under the head of the particular element dealt with ; 
(2) the arrdngement of the periods in the matter of length ; (3) 
the choice of the particular working hypothesis intended to be 
employed, and the working out of its supposed effects in different 
parts of the world ; (4) the reduction and comparison of the 
data representing the various elements, and their comparison 
with the deductions from the hypothesis ; (5) the investigation 
of the causes of apparent exceptions, and the exhibition of the 
final,resuJts, both in tabular and graphic form.—On accessory 
phenomena of cyclones, by H. Faye. The author draws 
attention to the theories of Redfield and Reid, and to the 
contradictory theories of Espy and Bache, from which he argues 
that only one conclusion could be drawn, viz. that there were 
two entirely different kinds of storms and tornadoes ; and he 
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refers to the advance made by the study of synoptic charts, both 
as regards the movements of cyclones and thunderstorms. The 
article contains an illustration of what he assumes to be a typical 
figure of a cyclone.—On temperatures in and near forests, by 
Prof. M. W. Harrington. The author shows that this subject 
admits of a much less satisfactory solution than that of soil 
temperatures discussed in an earlier paper. The observations 
used are from several sources over Central Europe, and refer in 
this part of the discussion to differences of temperature extremes. 
They show that the forest cuts off the mean daily maxima on 
the yearly average to the extent of 2° or 3°; the effect is most 
marked in summer and least in winter. The action of the forest 
on the minima of temperature is also a moderating one: the 
temperature does not on the average fall as low in forests as 
outside. With long-continued unchanging weather the pecu- 
liarities of forest climate tend to disappear.—On the Meteoro- 
logical Section of the French Association for the Advancement of 
Science, held at Limoges in August last, by A. L. Rotch. The 
attendance of meteorologists was not large, but some important 
matters were discussed, among which may be mentioned the use 
of self-recording instruments on mountain stations, the subject 
being introduced by M. Teisserenc de Bort, and a paper on 
the recent seismic activity of Japan, by M. Y. Wada, of Tokio. 


IN the Fournal of Botany for October is a very interesting 
biographical sketch, accompanied by an excellent portrait, of 
the late Mr. John Ralfs, of Penzance, whose classical work, 
‘* The British Desmidiez,” one of the most valuable monographs 
ever published, was brought out as long ago as 1848. The 
value of this work may be judged from the fact that before its 
publication the number of species of Desmids recorded as 
British was four. An interesting note is given on the fertiliza- 
tion of the sugar-cane, by Dr. Fressanges, President of the 
Medical Society of Mauritius. 


THE greater part of the number of the Muovo Giornale Bo- 
tanico Italiano for October is occupied by the completion of 
Signor L. Nicotra’s interesting and important paper on the flora 
of Sicily. Going through the natural orders successively, he 
describes in general terms the representation of the order in the 
flora of the island, and points out the contrast between the flora 
of its north-eastern and that of its south-western portion, due to 
geological causes, the former having more of a European, the 
latter more of a North African character. Some particulars are 
added with regard to the flora of the small islands adjacent to 
Sicily. The remaining articles in the number are of special 
interest to Italian botanists. 





SOCIETIES AND ACADEMIES. 


PARIS. 


Academy of |Sciences, October 20.—M. Duchartre in the 
chair.—Study of the movement of a double cone which appears 
to rise, though it really descends, on an inclined plane, by M. 
H. Resal. A double cone placed on two guides inclined to the 
horizon, and nearer to one another at the lower than at the upper 
end, appears toascend. The author has studied the mechanics of 
this movement.—Note on lightning-flashes which meet one an- 
other, by M. A. Trécul. On September 29, M. Trouvelot pre- 
sented a paper on the identity in the structure of lightning and dis- 
charges from an induction machine. The author calls attention 
to the fact that he made similar observations ten years ago.— 
Observations of Brookes’s comet (March 19, 1890), made with 
the great equatorial of Bordeaux Observatory, by MM. G. 
Rayet, L. Picart, and Courty. Seventy-one observations for 
position are given, extending from June 21 to October 12,— 
Remarks relative to a cause of variation of latitudes, by M. R. 
Radau. The movements of the sea, as well as certain meteoro- 
logical phenomena (avalanches, &c.), may give rise to smail 
deviations of the axis of our globe. It is shown that a mass of 
water 2000 cubic kilometres in size could produce an effect large 
enough to be observed.—On the established variations in the 
observations of the latitude of the same place, by M. A. Gaillot. 
Observations made at Berlin, Potsdam, and Prague, indicate that 
the latitude of a place is subject to a periodic variation, the 
maximum occurring in the summer, and the minimum in the 
winter, the amplitude of the oscillation about the mean value 
being + 0’:25. M. Gaillot gives two hypotheses to account for 
this variation, and points out the means of testing each of them. 
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They are : (1) the axis of rotation is changed in the interior of 
the earth, the poles describing a circumference about the mean 
position, of which the radius is 0°25 (7 or 8 metres) ; (2) the 
accepted periodic variation in observations of latitude is due 
to refraction phenomena.—Organization of spectroscopic re- 
searches with the great telescope of Paris Observatory, by 
M. Deslandres. (See Our Astronomical Column.)—Two solar 
prominences observed at the Haynald Observatory, Kalocsa 
(Hungary), by M. Jules Fényi. On August 15, at gh. 39m., 
Paris mean time, a prominence reaching a height of 323”, was 
observed on the western edge of the sun. Its base extended 
from +37° 4’ to +44° 58’ heliographic latitude. Another promin- 
ence was seen on August 18, at 1th. 45m., between — 41° 29’ 
and — 55°. This attained a height of 418”, but was of a much 
more broken character than the preceding one.—On certain 
kinds of surfaces, by M. Lelieuvre.—Researches on the atomic 
weight of fluorine, by M. Henri Moissan. (See Notes, 
p. 649.)—Action of aromatic amines and of phenylhydrazine 
upon the §-ketonic nitriles, by M. L. Bouveault. The author 
establishes the generality of the reaction— 


RR! YR’ 
-CN +R” NH, =H,0 + R—C—CZ— CN. 


‘_” R" 


R—CO—C 
I 
NR” 


—On the mode of combination of sulphuric acid in plastered | 


wines, and on a method of analysis permitting the distinction 
between the amount of the plastering and the acidification of the 
wine by sulphuric acid, by MM. L. Roos and E. Thomas. It 
is shown, by experimental means, that the sulphuric acid intro- 
duced by the plastering exists in the wine as K,SO,, and not as 
KHSO,; hence, on precipitation of the H,SO, by BaCl,, the 
whole of the HCl will remain in combination, thus :— 
K,SO, + BaCl, = BaSO, + 2KC1; and so the titrations of Cl 
by standard AgNOs, taken (a) in filtrate from the BaSO, made 
up toa definite volume, and (4) in a fraction of the same filtrate 
evaporated to dryness, and then made up to the same fraction 
of the definite volume, should be exactly the same if no free 
H,SO, be present ; if free H,SO, be present, a corresponding 
quantity of HCI will be lost to titration (¢).—The saccharine 
matters in mushrooms, by M. Em. Bourquelot.—On the excretory 
apparatus of Palinurus vulgaris, Gebia deltura, and Crangon 
vulgaris, by M. Paul Marchal.—On the primitive conformation 
of the kidney of Pelecypodz, by M. Paul Pelseneer. 


STOCKHOLM, 


Royal Academy of Sciences, October $.—On the spec- 
trum of absorption of bromium, by Prof. Hasselberg.—On the 
development of the Orthagorisce, by Prof. Smitt.—A report on 
entomological researches in the south of Sweden and Denmark, 
by Prof, Aurivillius.--Microscopical structures represented in 
coloured figures, which had been photographed by the firm 
Lumiére, at Lyons, exhibited by Prof. Gyldén.—On the pro- 
perties of a combination between nitrogen and hydrogen (HNs3) 
(discovered by Prof. Curtius, in Kiel), which in its free state, as 
well as in its combinations, has a most remarkable analogy with 
the hydrogen combinations of the haloids, and in consequence 
thereof has been named hydrazoic acid, reported upon by 
Prof. Nilson.—Studies of the crystal form of the arsenopyrite, 
by Dr. Weibutt.—Studies of paphthalene derivatives, by Dr. 
Paul Hellstrém.—Some observations on the anatomy of the 
subterranean elongations of the Graminez, by the same.—On 
the occurrence of Dictyophyllum Nilssoni, Brongn., in the coal- 
bearing strata of China, by Prof, Nathorst.—On Ribaucour’s 
cyclic system, by Prof. Backlund.—Derivatives of ethyliden- 
disulphon-acids 1, and on I, 4 fluor-naphthalin-sulphon-acid, by 
Herr Mauzelius.—Contributions to the knowledge of the moss 
flora of Canada, by Lector N. C. Kinberg.—Contributions to 
the theory of infinite determinants, by Herr H. von Kock.—On 
the conductibility of electricity through hot, saline vapours, by 
Dr. S. Arrhenius. 





DIARY OF SOCIETIES. 


LONDON. 


SUNDAY, NovemMBeER 2. 
Sunpay Lecture Society, at 4.—The Order of Nature=—its Relation to 
Human Life and Happiness : A. Elley Finch. 
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MONDAY, NovemMBeER 3. 
RovaL INsTITUTION, at 5.—General Monthly Meeting. 


TUESDAY, NovemMBER 4. 

ZOOLOGICAL SociETyY, at 8.30.—On the Indian Gaur and its Allies: W. T. 
Blanford, F.R.S.—Description of a New Squirrel from the Philippine 
Islands: Dr, A. B. Meyer.—On a Cervine Jaw from Algeria: R. Lydek- 
ker.—Note on the Skull of the East African Reed-buck (Cervicapra 
bohor): Dr. A. Giinther, F.R.S. 


WEDNESDAY, NovemBER 5. 

ENTOMOLOGICAL Society, at 7.—African Micro-Lepidoptera : Right Hon. 
Lord Walsingham, F.R.S.—A Monograph of British Braconidz, Part 
1V.: Rev. ‘I. A. Marshall.—New Species of Moths from Southern India : 
Colonel Charles Swinhoe. 


THURSDAY, Novemser 6. 

Linnean Socrety, at 8.—A Contribution to the Study of the Relative 
Effects of different parts of the Solar Spectrum on the Assimilation of 
Plants: Rev. Prof. Henslow. 

Cuemicat Society, at 8.—The Magnetic Rotation of Saline Solutions : 
Dr. W. H. Perkin.—Note on Normal and Iso-propylparatoluidine : E 
Hori and H. F. Mosley.—The Action of Ammonia and Methylamine on 
the Oxylepideus: Dr. F. Klingemann and Dr. W. F. Laycock.—Con- 
densation of Acetone Phenanthraquinone : G. H. Wadsworth. 


FRIDAY, NovemMser 7. 
GEo.osisTs’ ASSOCIATION, at 8.—Conversazione. 


SATURDAY, November 8. 
Rovat Botanic Society, at 3.45. 
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THE (E NEW PATENT WATKIN ANEROID BAROMETER. 
Amongst several unsolicited Testimonials 
the two following have been received by the 
maker :— 
Tue OBsERVATORY, MELBOURNE, 
October 10, 1888. 


THURSDAY, 


Now MADE 


IN 
Frat WaTCH 


Dear S1r,—The Watkin Aneroid | 


only reached me three weeks ago, 


I am very much pleased | 


with it, and have givenita 

pretty severe trial with very 

ar eee results. 
(Signed) R. J. ELLERy. 





EpvinsurGu, May 31,89. | 


Dear Sir,—I have just | 


returned from a six weeks’ 
stay at the Ben Nevis Ob- 


servatory, and while there | 
had an opportunity of test- | 


ing the admirable qualities 
of your new ‘“ Watkin” 
Aneroid. The result has 
been most satisfactory, the 


extreme error noted being | 


only about x45 of an inch. 

During my stay at the Ob- 

servatory the Anervid was fre- 

quently tested by taxing it down 

. 2000 feet and then comparing it 

with the standard on my return. 

The results obtained prs volumes for the high-class workmanship and great 
accuracy you have attained in the —-, oA this instrument. 

(Signed) R. C. Mossman, F.R.M bserver. Scott. Met. Soc. 
J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 


“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Sritish Medical Journal. 


BECKS 


£2 2s. to £5 5s. 





out in brass, 

neatly ja- 

panned, and is 

not only first-rate 

in optical qualities, 

but is now a handsome, 

well-finished Instrument. 
PESSSSSSSSOSSSOSSOSOSSOSAE 


R. & J. BECK, 68 Cornhill, London, E.C. 
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MAY 1, 1890. [PRICE 15 “CENTS. 
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ASTRONOMICAL TELESCOPE 


With 3-inch Achromatic Object-Glass of excellent quality, with brass body, 
one ‘lerrestrial and two Celestial Eye-pieces, in Case complete. Guaranteed 
to be capable of dividing Double Stars and showing Saturn’s Ring and 


Jupiter’s Belts. 
Price £6 10s. Od, 


Catalogue of Astronomical Telescopes sent Free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER. 


Latest and Most Perfect 


Price 


£5 15s. 6d. 


With a supply of Charts. 


NEGRETTI 


AND 


ZAMBRA, 


ScIENTIFIC 
INSTRUMENT MAKERS 
TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45 Cornhill ; 
122 Regent St., London. 
Lllustrated Description 
Post Free. 


NEGRETTI & ZAMBRA’S “ Illustrated Catalogue,”’ 600 Pages, 
1200 Engravings, Price 55. 6d. 


Telephone No. 6583. Telegtaphic Address : ‘‘ Negretti, London. os 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY. W. 


TUESDAY NEXT (May 6), at 3 o’clock—LOUIS FAGAN, Esq., 
Assistant Keeper of Prints and Drawings, British Museum: First of Three 
Lectures on ‘*The Art of Engraving ;"’ (1) Line Engraving, (2) Wood 
Engraving, (3) Mezzotint Engraving. Half-a-Guinea the Course. 

THURSDAY (May 8), at 3 o’clock—Prof. DEWAR, M.A., F.R.S. : 
First of Six Lectures on *‘ Flame and Explosives.” One Guinea. 

SATURDAY (May 10), at 3 o’cloczk -CHARLES WALDSTEIN, Eszq., 
Litt.D., Ph.D., Director of the American School of Classical Studies, 
Athens, &c. : First of Three Lectures on ** Recent Excavations in Greece.” 
Half-a-Guinea. 

Subscription to all the Courses in the Season, Two Guineas. 


NEW SOUTH WALES. 
TECHNICAL EDUCATION. 
ASSISTANT ORGANIZER OF TECHNICAL CLASSES. 

The GOVERNMENT of NEW SOUTH WALES invite Applications 
from Gentlemen, thoroughly qualified to fill the above-named post, and pos- 
sessing a practical knowledge « f Engineering. 

The Salary will be at the rate of £550 per annum, with a first-class passage 
to Sydney. 

Applications, stating Candidates’ Age, and accompanied by Testimonials 
and References, must be sent to the undersigned, not later than May 31 
next. 

SAUL SAMUEL, 
Agent-General for New South Wales, 


9 Victoria Street, London, S.W., April 18, 1290. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The Classes re-commence on MAY 1, and are so arranged as to afford 
& convenient opportunity for Students to commence their Medical Course. 
Full information may be obtained from the Office of the College, Gower 


Street, W.C. 
JOHN WILLIAMS, M.D., Dean. 
J. M. HORSBURGH, M.A., Secretary. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888. 








TOC SCIENCE LECTURERS. 

See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN. 
TERN, used by W. Lant Carpenter, Esq., Prof. Forses, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. rand Results. Docwra Triple, 
Prize Medal, Highest Award. Supplied tothe Royal Polytechnic Institution, 
Dr. H. Grarran Guinness, &c. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 

Pages, 1s. ; Postage, s@. Smaller do.,6d. Pamphlets Free. HUGHES, 
Specialist, Brewster House, Mortimer Road, Kingsland, N. 


MANUSCRIPT COPYING 


Special attention given to Papers on Technical Subjects 
for Public Reading. 


Manifold Copies, rs. per tooo Words. 





By Typewriter. 


Price, rs. 34. per 1000 Words. 


STANDARD TYPEWRITING CO., go & 91 Queen St. (third floor), E.C., 
and at 38 Arlington Square, N., and 41 Goldney Road, W. 


SILVERED-GLASS REFLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
** Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Chelmsford. 


WEAK AND DEFECTIVE SIGHT.— 
SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at HorNE AND THORNTHWAITE’s, 
Opticians to the — 416 Strand, London. The weak-sighted should 
read Ackland’s ‘‘ Hints on Spectacles,” €d., post free 





MICROSCOPE by Smith and Beck, Original 
Price £15. Sale Price, with Extras, £5.—Apply, C. F. Tuompson, 
34 College Road, Leeds. 





OSTEOLOGICAL SPECIMENS, 
fasta vera BROS., 49 Hardman Street, Liverpool. 








LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Floscularia ornata, with sketch and 
description. He also sent out Paludicella Ehrenbergi, Lophopus crystallinus, 
Argulus foliaceus, Corethra, Philodina roseola, Floscularia, Corethra plumi- 
cornis, Melicerta ringens, Stephanoceros; also Amceba, Hydra, Vorticella, 
Crayfish, Dog-Fish, Amphioxus, and other Specimens for Biological Labora- 
tory work, 

Weekly Announcements will be made in this place of organisms T. B. 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for 108. 6d. 


Portfolio of Drawings, Eleven Parts, rs. eack. 


HENRY EBBAGE, 


344 CALEDONIAN ROAD, LONDON. 


MICROSCOPES for Recreation or Research. Biological, £6 6s. od. ; Ex- 
hibitors’, £5 os. of.; Students’, £3 3s. od.; Seaside, £1 55. od. ; 
Youths’ from 7s. 6¢. ; Binoculars from £10 105. od. 

ACCESSORIES.—Polariscopes, Objectives, Condensers, Live Boxes, Zoo- 
phyte Troughs, Glass ‘Tanks, Life Slides, &c. 

COLLECTING REQUISITES.—Pocket Magnifiers, Bottles, &c. 

OBJECT CABINETS, Cases with Trays, Racked Boxes. 

MOUNTING REQUISITES. —Turn-tables, Section-cutters, 
Scissors, Slips, Clips, Covers, Cetls, Labels, &c. 

MOUNTING MEDIA.—Balsam, Jelly, Stains, Cements, &c., of the finest 
quality. 

MOUNTED OBJECTS of every description, Anatcmical, Botanical, and 
Rock Sections, Viatoms, Zoophytes, Foraminifera, Polarizing Crystals, 
Fish Scales, Horns, Hoofs, Palates, Hairs, Brilliant and Test Objects 
Entire Insects and Parts, Miniature Photographs, &c. 

Catalogue Free to all Parts. 





Knives, 





mai STANLEY [tag 


Mathematical Instrument Manufacturer to H:M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great: Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MepaAt in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


: KING, MENDHAM, & Co. 


Electrical Engineers 
AND 


Manufacturing Electricians. 
SPECIALTIES.—K.M.B. Patent Pocket Gal- 
vanometer. Price, Post free, 12s. 9d.; Case, 
1s. 6d. extra, Testing Instruments, Primary Bat- 
teries, Wimshurst Machines of Improved Pattern. 


Western Electrical Works, Bristol. 


New ILtustraTeD CATALOGUE, PosT FREE, 4}. 
Specially compiled List of Electrical 
Publications, post free, 2d. 


“BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

Flews easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 





It writes almost instantly full black. 
Does not corrode Steel Pens. 
Is cleanly to use, and not liable to Blot. 


Can be obtained in London, through Messrs. Barctay & Sons, Farring 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER Limited), Dublin, 
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Sale by | Auction. 


MONDAY, MAY s. 
NATURAL HISTORY SPECIMENS. 
MR. J. C. STEVENS will Sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
May 5, at half-past 12 precisely, Natural History Specimens. consisting 
of a Collection of Heads and Horns and Birds in Cases, formed by the 
late Captain ANSTRUPHER. Also Minerals, Fossils, Flint Implements, 
Shells, Insects, Cabinets, &c., the property of the late Mr. JosepH 
Woop, to which is added British and Exotic Lepidoptera, Bird and 
Animal Skins, Eggs, &c., &c. 


On View Saturday prior, 10 to 4, _ Morning of Sale, and Catalogues | 
ad. 








NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Oxford and London University 
Extension Lecturers, &c. 
Highest quality only, £14 145. 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Scientific 
and other Slides, Four Stamps. 
NEWTON & Cco., 


Opticians to the Queen and 
the Government, 


3 FLEET STREET, LONDON. 


i ee 


MINERALOGY AND GEOLOGY. 


SPECIAL —_ TYPICAL Coe eeaaes — STUDENTS, 
ECTURERS, AND MUSEUM 
EVERY REQUISITE FOR PRACTICAL WORK, CABINETS. 
CASES, APPARATUS OF ALL KINDS. 





The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
GEOLOGICAL COLLECTIONS. 





Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality | 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. ; | 


200 ditto, sos. The best value obtainable. 
Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


J. T. CROCKETT, 


Maker of every description of Entomological Cabinets and Apparatus ; 
Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, Oval or 
Flat, &c, Cabinets of every description kept in stock. SPECIAL INSECT 
CABINETS, with Drawers fitted with Glass Tops and Bottoms to show 
upper and under side witho it removing insect. Store-boxes specially made 
for Continental Setting, highly recommended for Beetles. All best work. 
Lowest possible terms for cash. Prices on Application. Estimates supplied. 

rade supplied. Established since 184 

Show Rooms—7a Prince’s Street, Cavendish Square, W. (7 doors from 
Oxford Circus). Factories—34 Ridinghouse Street, and Ogle Street, W. 
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MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
Late 277 STRAND. 


A Large Collection of Beautiful Mineral Specimens, including a VERY 
FINE GROUP OF SENARMONTITE CRYSTALS, VERY BRIL- 








| LIANT MANGANITES, WULFENITES, VANADIMITES, HAR- 


MATOME, from Oberstein and Scotland; NATROLITES, Auvergne ; 
CHILDRENIIES, ARAGONITES, and MELANCPHLOGITE. 


FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 
CHISELS, and BLOWPIPE APPARATUS. 
Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 

Catalogues Free. 


Lessons given. 


€. H. BUTLER, 1 M.A. Ouse. AsseeSt&tilase, 


NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest, 


Begs to announce that he has REMOVED his extensive Collections to 
| more Commodious Premises at the above Address, and has thus secured 


greatly increased facilities for the execution of Orders. 
A Large Assortment of Hammers of New Pattern, for all classes of 


| Rock-collectors, has just been added to Stock, also a fresh Series of Micro- 
sections illustrative of Teall’s ‘‘ British Petrography.” 





Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply prodticed by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 





'SPECTROSCOPES & SPECTROMETERS 


FOR 


TELESCOPES OR LABORATORY USE, 


With “‘ Rowlands’s’’ Metal Gratings, or with Prisms of every Description. 


DISK PRISMS AND MOUNTINGS 
For Photographing the Stars on Secchi’s Plan. 


A. HILGER, 


Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD ROAD, 
Lonpon, N.W. 


| GOLD MEDAL, Highest Award, Inventions Exhibition, 


1885 
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CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 

S & 
One Eighth Page, or Quarter Column .. . 0 18 
Quarter Page, or Halfa Column ..... I 15 
Halfa Page, ora Column .......++ 3 5§ 
Whole Page .... Oe 





Money Orders payable to MA ACMILLAN & CO. 


OFFICE: 29 BEDFoRD STREET, STRAND, W.C. 
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YOUNG COLLECTOR SERIES. 


Fully Illustrated. Strongly Bound in Cloth, Neat, 
1s. each (Post Free. rs. 3d ). 

** Just the kind and amount of information required. It is not easy to 
understand how works like these can be made a commercial success. Cer- 
tainly, nothing but the enorm wus circulation, which they well deserve, can 
render them so.” —Know/ledge. 
series. It is cheap, concise, and practical.”—Saturday Review. ‘‘This 
excellent series of hand-books. . The illustrations are uniformly good.” 
—Academy. . 

BUTTERFL IES, MOTHS, and | wei W. F. Kirsy. 
CRUSTACEANS and SPIDER F. A. Skuse. 
FUNGI, LICHENS, &c. Perer Gray. 
MOSSES James E, BaGNatt. 
POND LIFE: INSECTS. E. A. Butter, F.Z.S. 
SEAWEEDS, SHELLS, and FOSSILS. B. B. Woopwarp. 
ANTS, BEES, DRAGON -FLIES, &c. W. Harcourt Batu. 
COINS and TOKENS. Li. Jewitt and B. V. HEAp. 
REPTILES. CATHARINE Hop tey. 
SILKWORMS. E. A. BuT_er. 
LAND and FRESHWATER SHELLS. J. W. WitttaMs. 
FOSSILS. J. W. Witttams. 
POND LIFE: ALG&, DIATOMS, &c. T. S. Sm1ruson. 
EVERY MAN HIS OWN WHITE OF SELBORNE. 


THE NATURALIST’S DIARY. By CHS. 
ROBERTS, F.R.C.S. With a Coloured Flower Chart. Limp Cloth, 
2s. 6d. 

Intended to be used asa work of reference on Natural History, Climate, 


‘*We have seen nothing better than this | 


and Rural Biology, and asa oe ape in which to record new facts and ob- | 


eing ruled for MS. remarks. 


servations, half of each page 
Will make every man his own White of Selborne.” 


“ A delightful device. 
—Saturday Review. 
SWAN SONNENSCHEIN & CO., 


WILLIAM WESLEY AND SON, 


Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND, LONDON. 


Paternoster Square, E.C. 





Just Published, Price 3d. 
A Classified Catalogue of NEw and SECOND-HAND Works in 


ASTRONOMY, 
MATHEMATICS, 
PHYSICS. 


W. WESLEY & SON, 28 Essex Street, Strand, Londen. 


Just Published, Crown ams 7s. 6d., Cloth. 
THE ART OF PAPER-MAKING: a Prac- 


tical Hand-book of the Manufacture of Paper from Rags, Esparto, 
Straw, and other Fibrous Materials, including the Manufacture of Pulp 
from Wood Fibre. Witha Description of the Machinery and Appliances 
used, and of Processes for Recovering Soda from Waste Liquors. By 
ALEX. WATT, Author of ‘* Soap-making,” &c 


CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, London, E.C. 








Just Issued. 
CATALOGUE OF ZOOLOGICAL AND 
PALZONTOLOGICAL BOOKS AND PAMPHLETS. 
Part XI.—Mammauia. Part XII.—ANTHROPOLOGY AND ETHNOGRAPHY. 
Containing about 2500 Titles. 


DULAU & CO., 37 Soho Square, London. 











INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


DENT’S| "ivr. 
CATALOGUE of HIGH-CLASS 
WATCHES and CLOCKS at 


WATCHES. 


REDUCED PRICES, sent post 


ILLUSTRATED. 


| study. 


| CHARLES GRIFFIN & CO.’$ PUBLICATIONS. 


SeventH ANNUAL IssuE. Hendsome Cloth, 7s. 6d. 


THE SCIENTIFIC AND LEARNED 
SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR. 
BOOK for 1890). Compiled from Official Sources, and comprising, 
hesides other Official Information,Lists of the Papers read during 
1889 before every Society of importance in the United Kingdom. 

*€ An INVALUABLE index to the literature of British science.” — Westminster 

Review. 

Just Published, very fully Illustrated, Crown 8vo, 35. 6a 


THE FLOWERING PLANT: * First 


Principles of Botany. » Specially adapted to the requirements of 
Students preparing for London University Matriculation and other 
Examinations. By J. R. AINSWORTH DAVIS, B.A., Lecturer on 
Biology, University College, Aberystwyth. 








With rs8 Illustrations, Extra Crown 8vo, 12s. 6d. 
BIOLOGY (A TEXT-BOOK OF). Com- 
prising Vegetable and Animal Morphology and Physiology. By J. R. 
AINSWORTH DAVIS, B.A., Lecturer on Biology in the University 
College of Wales, Aberystwyth. 
‘* Furnishes a clear and comprehensive exposition of the subject in a 
systematic form.” —Saturday Review. 





Medium 8vo, (AN Illustrations, 18s. 
EMBRYOLOGY (A tN FRODUCTION 
TO). Forthe Use of Students. By A. HADDON, M.A., Pro- 
fessor of Zoology in the Royal College of har Dublin. 
““AN EXCELLENT vésumé OF RECENT RESEARCH, well adapted for self- 
"—The Lancet. ' 
Next Week. In Extra Crown 8vo, with 344 Illustrations. 
PRACTICAL HISTOLOGY (OUTLINES 
OF). By WILLIAM STIRLING, M.D., Sc.D., Professor in the 
Victoria University ; Brackenbury Professor of Physiology and Histo- 
logy in the Owens College, Manchester; Examiner in the Universities 
of Oxford and Cambridge. 
By the same Author. 
In Extra Crown. 8vo, with numerous Illustrations, 8s. 6d. 
PRACTICAL PHYSIOLOGY (OUTLINES 


OF). Being a Manual for the Physiological Laboratory, including 
Chemical and Experimental Physiology, with Reference to Practical 
Medicine. 


London: CHARLES GRIFFIN & CO., Exeter Street, Strand. 


By LIONEL S. BEALE, M.B., F.R.S., 
Professor of Medicine in King’s College, London. 
HOW TO WORK WITH THE MICROSCOPE, 
Plates. ers. (Harrison and Sons.) 
OUR MORALITY AND THE MORAL QUESTION, 2s. 6d. 
1oo FIGURES OF URINARY DEPOSITS. 5s. 
URINARY AND RENAL DERANGEMENTS AND CAL- 
CULOUS DISORDERS, Diagnosis and Treatment. Now Ready, 5s. 
SLIGHT AILMENTS. Pp. 275. 5s. 
THE MICROSCOPE IN MEDICINE. 86 Plates. 21s. 
BIOPLASM : Introduction to Medicine and Physiology. 6s. 6a. 
PROTOPLASM. (New Edition preparing.) 
ON LIFE AND ON VITAL ACTION, 5s. 
THE MYSTERY OF LIFE, 3s. 6d. 
LIFE THEORIES AND RELIGIOUS THOUGHT. 5s. 62 











100 


| THE ‘*MACHINERY” OF LIFE. 2s. 


Sf free on application to E. DENT 
ay ey and Co., Makers to the Queen, | 
61 


STRAND, LONDON, 
or 4 ROYAL EXCHANGE. 


W.C., 





DISEASE GERMS. (Soiled Copies only.) 8s. 6d. 
London: }. & A. CHURCHILL. 


ROYAL DUBLIN SOCIETY’S | 
SCIENTIFIC TRANSACTIONS. 


Vol. IV., 4to. 


Part 3.—Dr. BozppicKeR: Observations of the Planet Jupiter, made 
with the Reflector of 3-feet aperture, at Birr Castle Observatory, Parsons 
town. 7 Plates. Price 3s. 

Part 4.—New Determination of the Latitude of Dunsink Observatory, 
by A. A. RamsBaut. Price rs. 

Part 5.—Happown (A. C.): Revision of the British Actiniz. 
(2 in Colours). Price 5s. 

WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London ; 
and 20 South Frederick Street, Edinburgh. 





7 Plates 





TEs T-BOoOOr§ OF PHYSIOLOGY. 
By Prof. JOHN G. McKENDRICK, M_D., F.R.S. 


Vor. I.—-GENERAL PHYSIOLOGY. Price 16s. 


VoL. i. —SPECIAL PHYSIOLOGY. Price 24s. 


Over 1000 Woodcuts and Three Plates. 
The Volumes may be purchased separately, and each forms a Complete Work. 


JAMES MACLEHOSE & SONS, Glasgow, 


MACMILLAN & CO., London. 
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DIARY OF SOCIETIES. 


LONDON. 


THURSDAY, May :. 


Roya Society, at 4.30.—Magnetic Properties of Alloys of Nickel and 
Iron: Dr. Hopkinson, F.R.S.— Photographic Determination of the Time- 
Relations of the Changes which take place in Muscle during the Period of 
so-called ** Latent Stimulation” : Prof. Burdon Sanderson, F.R.S.—Note 
on an Experimental Investigation into the Pathology of Cancer: C. A. 
Ballance and S. G. Shattock.—The Development of the Sympathetic 
Nervous System in Mammals: Prof. A. M. Paterson. 

Linnean Society, at 8.—Quantitative Examination of Water-meadow 
ag Prof. W. Fream.—On some Old World Species of Scorpion: R. 
I. Pocock. 

Cuemicat Society, at 8.—The Conditions under which Hydrogen 
Peroxide is formed by the Oxidation of Ether: G. Wyndam Dunstan and 
T. S. Dymond. 

INSTITUTION OF MECHANICAL ENGINEERS, at 7.30.—Inaugural Address: 
oseph Tomlinson, President.—Research Committee on Marine-Engine 
rials: Report upon Trials of Three Steamers, Fusi Yama, Colchester, 

Tartar: Prof. Alexander B. W. Kennedy, F.R.S. 

Society or Arts, at 8.— Design applied to Wood-Carving: Lewis F. Day. 

Rovat INSTITUTION, at 1.30.—Annual Meeting. At 3.—The Heat of the 
Moon and Stars (the Tyndall Lectures): Prof. C. V. Boys, F.R.S. 


FRIDAY, May 2. 


Puysicat Society, at 5.—The Distribution of Flow in a Strained Elastic 
Solid: Chas. A. Carus-Wilson.—(1) Photographs of Rapidly-moving 
Objects ; (2) The Oscillating Electric Spark: C. V. Boys. 

GreoLoaists’ AssociATION, at 8.—On the Manufacture of Serpentine in 
Nature’s Laboratory: Major-General C. IcMahon.—On a New 


Species of Capulus: Prof. G. S. Bculger.—Note on the Occurrence of 
Amberite (Retinite), or Fossil Gum, in a Seam of Coal at Kawa-Kawa 
Colliery, Bay of Islands, New Zealand: T. P. Moody. 

INSTITUTION OF MECHANICAL ENGINEERS, at 7.30.—Discussion (see 
May 1). 

Rovat INSTITUTION, at 9.—Théophile Gautier : Walter H. Pollock. 


SATURDAY, May 3. 


Essex Fietp Cuuvs, at 7.—An Historical Sketch of Waltham Abbey and its 
Foundation, with a Description of its Architecture: G. H. Birch.—On 
some Abnormal Forms of Vegetation: C. Browne. 

Rovat INsTITUTION, at 3.—Colour and its Chemical Action : Captain W. 
de W. Abney, R.E., C.B., F.R.S. 


MONDAY, May 5. 


Society or Arts, at 8.—Sugar, Tea, Coffee, and Corn; their Origin, Pre- 
paration, and Uses; Richard Bannister. 
Rova INsTITUTION, at 5.—General Monthly Meeting. 


TUESDAY, Mav 6. 


Second Edition Now Ready, Price 10s, 6d. 
THE LIFE OF 
THE REV. J. G. WOOD. 
By his Son, the Rev. THEODORE WOOD. 
Demy 8vo, Cloth. 


‘This is a pleasant beok, and one thatis full of living interest and human 
charm.”—Leeds Mercury. 


Now Ready, Price 5s. 
BIRDS’ NESTS, EGGS, AND 
EGG-COLLECTING. 
By R. KEARTON. 
Illustrated with Sixteen Coloured Plates. 


** The introductory chapter interested me particularly.”—Sir Joun Lus- 
BOCK. 

“ Practical, and full of interesting information for the young ornithologist.” 
— Manchester Guardian. 


CASSELL & COMPANY, Lrmrrep, Ludgate Hill, London. 


JOHN J. GRIFFIN & SONS, Lr, 


PHOTOGRAPHIC DEPARTMENT 


MANAGER— 


ROBERT C. MURRAY. 
CAMERAS, LENSES. 
Special Compiete Sets. 
DRY PLATES AND CHEMICALS, 





Well-fitted Dark Room for Use of Amateurs. 
Free Instruction to Beginners. 
ILLUSTRATED CATALOGUE IN PREPARATION, 
Price List upon Application. 

22 GARRICK STREET, COVENT GARDEN, LONDON, W.C. 


-AMPERE METERS AND VOLT METERS. 
| 








Zootocicat Society, at 8.30.—Observations on a Particularly Fine | 


Example of the “‘ Black Coral’’ of the Mediterranean, lately acquired by 
the Trustees of the British Museum; Prof. F. Jeffrey Bell.— Notes on 
the Wild Sheep and Mountain Antelope of Algeria: E N. Buxton.—Ona 
Remarkable Antler from Asia Minor: R. Lydekker.--On the Minute 


Structure of the Eye in some Shallow-Water and Deep-Sea Species of the | 


Isopod Genus Arcturus: F. E. Beddard. 
University CoLLece Bio.ocicat Society, at 5.15.—The Tobacco Plant: 
E. . Goffe ; and various short papers by other Members. 
InsTITUTION OF CrviL ENGINEERS, at 8.—Monthly Ballot for Members.— 
The Screw-Propeller ; Syd. W. Barnaby. 
Rovat INSTITUTION, at 3.—The Art of Engraving—(r) Line Engraving : 
Louis Fagan. 
WEDNESDAY, May 7. 


Society oF ArTs, at 8.—The Aim and Scope of Higher Technical 
Teaching : Dr. Percy F. Frankland. 
ENTOMOLOGICAL SOCIETY, at 7. 


THURSDAY, May 8. 


Rovat Society, at 4.30. ~ 

MATHEMATICAL Society, at 8.—On the Function which denotes the Excess 
of the Divisors of a Number which = 1, mod. 3. over those which 2, 
mod. 3: Dr, Glaisher, F.R.S.—N otes on Circulating Decimals: R. W. 
D. Christie.—On the Genesis of Binodal Quartic Curves from Conics: 
H. M. Jeffery, F.R.S.—On the Arithmetical Theory of the Form 
23 + ny? + 723 —- 3nxyz: Prof. G. B. Mathews. 

CHEMICAL Society, at 8.—Extra Meeting.—Exhibition of Apparatus, &c. 

Society or ARTs, at 8.—Design applied to Wood-Carving : Lewis F. Day. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—On a Lightning Guard 
for Telegraph Purposes, and on the Protection of Cables from Lightning : 
Dr. Oliver Lodge, F.R.S. (Discussion.)}—The Treatment, Regulation, 
and Control of Electric Light by the Legislature and the Board of Trade : 
Major P. Cardew, R.E 

RovaL INSTITUTION, at 3 —Flame and Explosives: Prof. Dewar, F.R.S. 


FRIDAY, May o. 


Roya ASTRONOMICAL Society, at 8. 
Roya Botanic SOcIETY, at 4. 
Rovat INSTITUTION, at 9.—Colour-Vision and Colour-Blindness: R. 
Brudenell Carter. 
SATURDAY, May 10. 


Roya Botanic SOCIETY, at 3.45. 
KoyaL INSTITUTION, at 3-—Kecent Excavations in Greece: Dr. Charles 
Waldstein. 


AMPERES - METRE 


cua 


| NEW PRICES. 
Ampére Meters. Francs. Volt Meters. 
I 


25 


50 
100 


” 


J. CARPENTIER, 
PARIS—20 Rue Delambre—PARIS. 
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MESSRS. MACMILLAN AND CO.’S NEW BOOKS. 


MYTHOLOGY AND MONUMENTS OF ANCIENT ATHENS: being a 
Translation of a portion of the ‘‘ Attica” of Pausanias, by MARGARET DE G. VERRALL. With Introductory 
Essay and Archeological Commentary by JANE E, HARRISON, Author of ‘* Myths of the Odyssey,” ‘‘ Introductory 
Studies in Greek Art,” &c. With Illustrations and Plans. Crown 8vo, 16s. 

The Dai/y News says :—‘* The most useful volume for archeologists, mythologists, and serious tourists in Athens that British 
scholarship has produced for a long time.” 

AMONG THE SELKIRK GLACIERS: being the Account of a Rough reed 
in the Rocky Mountain Regions of British Columbia. By WILLIAM SP OTSWOOD GREEN, M.A., Fi R.G.S., A.C 
Author of ‘*The High Alps of New Zealand.” Crown 8vo, 7s. 6d. 

The Pall Mall Gazette says :—‘‘ Every. mountaineer should read Mr. Green’s book.” 


The Saturday Review says :—‘‘ To read his account of the ascent of Mount Bonney is truly invigorating.” 
TWENTY-SEVENTH ANNUAL PUBLICATION. RE-ARKANGED THROUGHOUT. 


THE STATESMAN’S YEAR-BOOK. A Statistical and Historical Annual of the 
States of the Civilized World, for the Year 1890. Twenty-seventh Year of Publication. oy? after Official Returns. 
Edited by J. SCOTT KELTIE, Librarian to the Royal Geographical Society. Crown 8vo, Ios. 6d. 

PURE LOGIC: AND OTHER MINOR WORKS. BY W. STANLEY 
JEVONS, M.A. (Lond.), F.R.S., LL.D. (Edin.). Edited by ROBERT ADAMSON, M.A., LL.D., Professor of Logic 
at Owens College, Manchester, and HARRIET A. JEVONS. With a Preface by Prof. ADAMSON.  8vo, tos. 6d. 

CAPITAL AND INTEREST. A Critical History of Economical Theory. By 
EUGEN V. BOHM-BAWERK, Professor of Political Ec nomy in the University of Innsbruck. ‘Translated, with a Pre- 
face and Analysis, by WILLIAM SMART, Lecturer on Political Economy in Queen Margaret College, Glasgow. 8vo, 145. 

Now Ready, Parts I. and II., Price 8s. each. 

MONOGRAPH OF THE BRITISH CICADA OR TETTIGIDA! (Frog- 
hoppers and Grassflies). By GEORGE BOWDLER BUCKTON, F.R.S., Corr. Memb. Acad, Nat. Hist. of Philadelphia, 
Memb. de la Soc. Ent. de France. Illustrated by more than 400 Coloured Drawings. In Eight Parts. Demy 8vo. Parts 
I, and II. 8s. each. 

ORGANIC EVOLUTION AS THE RESULT OF THE INHERITANCE 
OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. By Dr. G. H, 
THEODOR EIMER, Professor of Zoology and Comparative Anatomy in Tiibingen. Translated by J. T. CUNNING. 
HAM, M.A., F.R.S.E., late Fellow of University College, Oxford. Part I., with Six Figures in the Text. 8vo, 12s. 6d. 

Mi ACMILL. AN AN D Cor, , LONDON, 
INFALLIBLE 


FRY’S HOLLOWAY'S OINTMENT eaeetane 


Pure Concentrated For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 


| ULCERS, If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 

ESTABLISHED r852. 99 HATTON GARDEN, 

CATALOGUE FRE 

| N, 5 MEN > ee Trade London, E.C. 


GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. 
and Profession. 
MANUFACTURE PHOTOGRAPHIC APPARATUS r 
Of every description. 


“OPTIMUS” PHOTOGRAPHIC SETS “ OPTIMUS” MAGAZINE CAMERA “OPTIMUS” PHotocrapuic LENses 


With Tripod and every necessary complete. Pictures 4} by 3} inches. RAPID EURYSCOPE. 
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J.S. Fry & Sons. 


Paris Exhibition: 
1889 
Gold Meda 
awarded to 
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: Carries Twelve SEP *— an 
For Plates | Dry Pis Plates. 2 ao 


6 by 43, No Dark Slides. | 


For Plates 


‘ul lens.”—J. TRAILy 








44 by 31, - 
| om r British ¥our- 
£3 8s. £5 158. Plateschanged § with Lens and AYLOR, D72tzs 
by turninga | Shutter, nal of Photography. 
Button. £6 6s 
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MESSRS. MACMILLAN & CO.’S PUBLICATIONS. 


GEOGRAPHY. 


THE LIBRARY REFERENCE ATLAS OF THE 
WORLD. A Complete Series of 84 Modern Maps. By JOHN 
BARTHOLOMEW, F.R.G.S. With Gecgraphical Index to 100,000 
Places. Half-morocco, Gilt Edges, Folio. £2 12s. 6d. net. 


It is believed that this Atlas, upon the production of which no pains have 
been spared, will compare favourably both in contents and price with any 
that has yet been -ublished. 

The 7imes says :—‘‘To those desirous of possessing an atlas of handy 
size, at a reasonable price, and amply supplied with maps executed with 
taste and accuracy, Mr. Bartholomew’s ‘ Library Atlas’ may be com- 
nended. It is the first venture of the kind of any extent which the pub- 
ishers, Messrs. Macmillan, have gone into, and it does themcredit. The 
atlas is quario in size, and therefore may be consulted with comparative 
sase. There are 84 sheets or plates, several containing a number of maps. 
The physical and economical maps, and the very large number of maps 
levoted tq the British Islands, are particularly welcome. India, Canada, 
\ustralia, and the U nited States have several sheets given to them, while 
the rest of the world is represented in reasonable detail. There are few 
places one is likely to inquire for that will not be found in this atlas, which 
may be easily consulted by means of the copious index appended.” 

The Saturday Review says :—‘‘ The most important book of the week is 

t a piece of pure literature, but an atlas—the ‘ Library Reference Atlas, 
edited by the practised hand of Mr. Bartholomew, and published by Messrs. 
Macmillan. This atlas seems to occupy a happy mean between some com- 
plete but very voluminous and expensive publications on the one hand, and 
others which are more handy and cheaper, but scarcely full erough to be 
companions to modern reading. Messrs. Macmillan’s atlas is a large and 
thick, but manageable, quarto, plentifully supplied with maps, and very 

solidly bound—a great point in such things.” 

The Atheneum says :—‘‘ The ‘ Library Reference Atlas of the World,’ by 
J hn Bartholomew, consists of eighty-four maps, accompanied by a very full 
index, and may fairly be described as one of the most complete and trust- 

orthy works of the kind available at a moderate price All the maps 
have been carefully corrected to date. Among the new maps, we w: u!d more 

speci ally draw attention to one of India in three sheets, the nomenclature of 
which has been brought into harmony with the spelling adopted in Dr. 
Hunter’s ‘ Gazetteer.’” 

The Manchester Examiner says :—‘* Undoubtedly the finest book of its 

kind that has yet been produced.” 


PHYSICAL AND POLITICAL 
Consisting of 80 Maps and complete Index. 
Senior Pupils. By J. G. BARTHOLOMEW, 
&c. Royal 4to. [/n the press. 

CLASS-BOOK OF GEOGRAPHY. By C. B. 
CLARKE, F.R.S. New Edition, Revised 189, with 18 Coloured 
Maps. Fecap.8vo. Paper Covers, 3s; Cloth, 3s. 6d. 


A SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS. By JOHN RICHARD GREEN and ALICE STOP- 
FORD GREEN. With Maps. Fcap. 8vo. 3s. 6d. 

PRIMER OF GEOGRAPHY. By Sir Georce 
GROVE, D.C.L. With Illustrations. 18mo. wer ee 
A MANUAL OF ANCIENT GEOGRAPHY. 

From the German of Dr. H. KIEPERT. Crown 8vo. 5s. 

LECTURES ON GEOGRAPHY. By General R. 
STRACHEY, R.E., C.S.I., President of the Royal Geographical 
Scciety. Crown 8vo. 4s. 6d. 


SCHOOL ATLAS. 
Prepared for the Use of 
F.R.S.E., F.R.G.S., 


MACMILLAN AND CO., 


Now Ready, Part XLIX., 


BRAIN 


A JOURNAL OF NEUROLOGY. 
Edited for the Neurological Society of London by A. DE WATTEVILLE. 


| MACMILLAN’S GEOGRAPHICAL SERIES, 


Edited by ARCHIBALD GEIKIE, F.R.S., 


Director-General of the Geological Survey of the United Kingdom. 


The following List of Volumes is contemplated :— 
THE TEACHING OF GEOGRAPHY. A Prac- 
tical Hand-book for the Use of Teachers. By ARCHIBALDGEIKIE, 
F.R.S. Crown 8vo. 2s. [Ready. 


*,” The aim of this volume is to advocate the claims of geography as an 
education: al discipline of a high order, and to show how these claims may be 


practically recognized by teachers. 
MAP DRAWING AND MAP MAKING. sy 
[/n the press. 


WILLIAM A. ELDERTON. Globe 8vo. 
GEOGRAPHY OF THE BRITISH ISLES. By 
ARCHIBALD GEIKIE, F.R.S., &c. 18mo, ts. (Ready. 
THE ELEMENTARY SCHOOL ATLAS. With 

24 Maps in Colours. By JOHN BARTHOLOMEW, F.R.G.S. 4to. 
Price rs. (Ready. 
This Atlas has been specially designed to illustrate ALL ELEMENTARY 
TeExT-BOOoKS OF GEOGRAPHY. With this object the greater number of the 
Maps have been devoted to the general introductory lessons in Geog’ graphy, 
along with the special Geography of the British Isles. The other countries 
of the world have here only been treated generally, it being reserved for 
more advanced School Atlases in this series to deal with them in a more 


adequate manner, 
TARY CLASS-BOOK OF GENE- 


AN ELEMEN 
RAL GEOGRAPHY. By HUGH ROBERT MILL, D.Sc. Edin. 
(Ready: 


Crown 8vo. 3s. 6d. 
GEOGRAPHY OF THE BRITISH COLONIES. 


By G. M. DAWSON and A. SUTHERLAND. 


GEOGRAPHY OF EUROPE. By James Sime, 
M.A, [/x May. 

GEOGRAPHY OF NORTH AMERICA. By 
Prof. N. S. SHAYLER. 

GEOGRAPHY OF ASIA. 

GEOGRAPHY OF AFRICA. 

GEOGRAPHY OF THE OCEANS’ AND 
OCEANIC ISLANDS. 

ADVANCED CLASS-BOOK OF THE GEO- 
GRAPHY OF BRITAIN. 

GEOGRAPHY OF AUSTRALIA AND NEW 
ZEALAND. 

GEOGRAPHY OF AMERICA. 

GEOGRAPHY OF INDIA. By H. F. Bianrorp, 


F.G.S. (ln May. 
ADVANCED CLASS-BOOK OF THE GEO- 


GRAPHY OF EUROPE. 
LONDON. 


Price 3s. 6¢. 


ConvrenTs. 


OriGINAL ARTICLES !— 

Or . the Simulation of Hysteria by Organic Disease of the Nervous System. 
By Thomas Buzzard, M.D., F.R.C.P. 

Of the Visuz al Area of the Cerebral Cortex, and its Relation to E ye Move- 
ments. By Prof. Hermann Munk (Berlin). 

A Contribution to the Pathological Anatomy of Chorea with tbe Report of 
a Case. By Charles L. Dana, M.D (New York). 

Notes on a Case of Tumour of the Cerebellum with an 
Symptoms. By P. W. Macdonald, M.D. 

Case of Hamorrhages in and about the Pons, By J. S. Risien Russel!, 
M.B., and James Taylor, M.A., M.B. 


Absence of all 


Curnican CASES :— 
A Case of Bulbar Paralysis ag Structural Changes in the Medulla. 
3y Lauriston E. Shaw, M.D., M R.C.P. 
A Case of Poliomyelitis Chronica occurring in a Child aged Five Years, 
By F. W. Kirkham. 
A Case of Hemiatrophy of the T By E. F. 
Trevelyan, M.D. (Lond.), B.Sc. 
Case of General Paralysis Complicated by Aphasia. 


‘ongue, with its Pathology. 
By C. Price Tanner, 


Critica Dicest :— 


Chronic Hydrocephalus. By M. Armand Ruffer, M.A., M.D. 


MACMILLAN AND CO., LONDON 
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RAND > BRAND & CO.’S 

"iD & BEEF 
PRESERVED PROVISIONS Ks 

\ sours 8 ; BOUILLON. 

<= er gg A most Nutritious and Invigorating 


SSENCES of BEEF, ry ive Beverage, made by the simple addition 
MUTTON VEAL & CHICKEN, BrAND pr of Boiling Water, at a cost within the 


er SpeA SPURTE Sour S TELLE v2 \ N “ME reach of all. 
_» 5—— .MEAT LOZENCES Ue: {497 
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cutting, &c. 


2 MAN TQ) too H.P, INDICATED. 
Limited, 
MANCHESTER. 


“OTTO” | 
GAS-EN GIN E:. 
OVER 31,000 SOLD. 
Suitable for Country Mansions. 


| Pump can be disconnected at pleasure, and 
a 
wR 


- 5-MAN “OTTO” AND PUMP. 
Engine used for other purposes, such as drivi 
-|\CROSSLEY BROS., 


' CROSSLEY’S 


oe 
— 
edhe 
eed 
(7) 
to] 
Lo } 
c 
Co 


amateur’s workshop, laundry machinery, 





W, WATSON & SONS. Awarded 20 ous AND OTHER MEDALS at various International Exhibitions, including 
2 GOLD MEDALS Paris Exhibition, 1890, for Microscopes, &c. 


NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 


New Slide, containing about 200 various Teme from St, aes Trans. Section of Tentacle of Sea Anemone, showing Thread Cells, &c. 

Hungary— ery fine ° oon gee 6 Trans. Section of Ascaris from Horse, showing queen anaes _ 
Type Slide of about 60 Diatoms from Simb sirske - enh 
Very beautiful Group of Eggs of Butterflies, Moths, &c. —Opaque oe 
Type Slide of Eggs of Butterflies, Moths, Se. —Opaque, named 
Strewed Diatoms from North Sea, Cuxhaven —Opaque... 
Elytron of Diamond Beetle, Cyphus—very brilliant 
Fluke from Sheep (Fasciola hepatica)—Stained .. I 
Very _ Arranged G pitas of various Diatoms—suitable for. Soirées, 

eo 





ducts, Uterus, Muscle, &c. ove 
Amphioxus—Trans. Section through. Pharynx coe 
Phantom Shrimp (Cafredla linearis) P 
Kidney of Snail—Typical Crustacean 
Sponge Spicules from Jeremie, in Group—very curious.. 
Hydra vulgaris, with Tentacles extended.. eos 
Pediculus capitis, Male, Female, Egg, and Larva—on. One Slide <.. 
Horizontal Section of Foetal Hand, eee commencement of ossi- 
Distillation from V apour of Coke—for Polar: ssope fication in metacarpal bones oo ° ove ove 
Any of the above hesuiede on receipt of Remittance for Price. 


ILLUSTRATED CATALOGUE OF MICROSCOPES, &c. 
CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS forwarded Post free on application to— 
W. WATSON & SONS, OPTICIANS TO HER MAJESTY’S GOVERNMENT, 


313 HIGH HOLBORN, LONDON, W.C. 


AND 251 SWANSTON STREET, MELBOURNE, AUSTRALIA. ESTABLISHED 1837. 


WIMSHURST MACHINES 


Work in any Weather. 


BEST QUALITY—15-1IncH—GIVING 44 SPARKS, £4 10s. 


17, £95 10s. 
20 ,, £6 10s. 


SCHOOL APPARATUS, 


Approved by Science and Art Department. 


scare Marder’ @ PEASE. 
, CHARING CROSS ROAD, LONDON, W.C. 


Printed by RicHarp CLay axp Sons, LimiTsp, at 7 and 8 Bread Street Hill, Queen Victoria Stre-t, in the City of | Leadon, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, Strand, London, W.C., and 112 Fourth Avenue, New Yurk.—TuHurspay, May 1, 1890. 
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A WEEKLY 


ILLUSTRATED 


JOURNAL OF SCIENCE. 


‘* To the solid grounu 
Of Nature trusts the mind which builds for aye.”—WORDSWORTH. 


No. 1071, VOL. 42.) 


” Registered asa Newspaper at the General Post Office. ] 


ELECTRIC LANTERNS, 


Double-fronted, made entirely of Brass 
For Diagram and Spectrum Work, 


LIS 155. 
As made for Oxford University. 


ELECTRIC MICROSCOPES. 


SCIENTIFIC AND PHYSICAL 
APPARATUS 

OF EVERY DESCRIPTION, 

New Catalogue, 144 pp., 6d. 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalogue, 6d. 


LANTERN SLIDES 


OF ASTRONOMY, ne my PHYSIOLOGY 


&c. 
C. Bn ch 3d. 


NEWTON & CO., 
Manufacturing Opticians to the Queen and 
the Government. Agents by Appoint-@ ‘ 
ment to the Science and Art Department @ —= 
3 FLEET STREET, LONDON. SOS 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 








MAKERS OF 
PHYSICAL, PHYSIOLOGICAL, BOTANICAL, AND 
SCIENTIFIC APPLIANCES GENERALLY, 


Descriptions of which may be obtained on application. 


Drawings made on Stone and Wood, and the most refined work in Lithography 
and Colour Printing, as well as the various processes connected with 
Photography, done on the premises. 


Sole Authorized Makers of Pror. Ew1nc’s SEISMOMETRIC APPARATUS. 
Quartz Fibres made as described By Mr. C. V. Boys. 


Agents for the Microscopes of Caru Zetss, of Jena, and for the Earthquake 
Model (made in Japan) of Pror. Sekiya. 


Now Ready, Vol. XI., No. 3. 
Price to Subscribers 21s. per Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 
Edited by MICHAEL FOSTER, M.D., F.R.S. 
Published by the Proprietors and sold on their behalf at 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY'S WORKS, 


ST. TIBB'S ROW, CAMBRIDGE, 


THURSDAY, MAY 8, 1890. 





[PRICE 15 CENTS. 


[All Rights are Reserved. 


‘NALDER BROS. & CO. 


SEND FOR NEW EDITION OF 


ILLUSTRATED CATALOGUE 


OF 


ELECTRICAL & OTHER SCIENTIFIC 


INSTRUMENTS. 


NALDER BROS. & 60., 


132 HORSEFERRY ROAD, 
WESTMINSTER. 


TELEPHONE No. TELEGRAPHIC ADDRESS, 


3120. SECOHM, LONDON. 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S ( = SUNSHINE RECORDER. 


Latest and Most Perfect 
orm 


Price 


£5 15s. 6d. 


With a supply of Charts. 


NEGRETTI 


AND 


ZAMBRA, 


ScIENTIFIC 
INSTRUMENT MAKERS 
TO THE QUEEN, 


HOLBORN VIADUCT. 


Branches :—45 Cornhill ; 
122 Regent St., London. 


Illustrated Description 
Post Free. . 


NEGRETTI & ZAMBRA’S “ Tilustrated Cages, *? Goo Pages, 


1200 Enzravings, Price 5s. 


Telephone N:. €5°3 Telegraphic Address: ‘‘ Negretti," Londca.”” 
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CENTRAL INSTITUTION 


OF THE 
CITY AND GUILDS OF LONDON 
INSTITUTE for the ADVANCEMENT 
OF TECHNICAL EDUCATION. 
ELECTRIC ENGINEERING. 

A Course of Lectures will be given on ‘‘ Alternate Current Dynamos, and 
Circuits; Measurements of Self-induction; Distribution of Energy with 
fg tea ae ors and with Transf>rmers ; the Absolute and Practical Systems 

Electrical and Magnetic Units ; C ynstruct on, Testing. = id Working of 
L and Telegraph Lines and Submarine Cables,’’ by Prof. W. AYRTON, 
F.R.S., on MONDAYS and WEDNESDAYS, from 4 Z 5 p. m., com- 
mencing on APRIL 

Fee for the Course 

For Tickets of 
Exhibition Road, S 


One and a Half Guineas. 
Admission, “apply to the 
NV. 


JOHN WATNEY, 


DEAN, Central 


Hon. 


UNIVERSITY COLLEGE, LONDON. 
(NNUAL DINNER. 


It has bec n decided to institute Annual University C lege 
order to give an opportunity to Memb r Corporate Body of the 
College, past and preseut Professors, and former Stu lents, to meet together 


from time to time, and thus to promote their interest in the College and 
each other. 


1 a First 


ne xt, 


Dinner, in 


rs ¢ re 


on WEDNESDAY, 


Dinner 
Joun Eric Ericusen, 


at seven 


will take place in the College 
‘ unctually. Mr. 
ege, will take the Chair. 
he se has be € cs iy tage ag ge at the time), including 
Dinner-Clavet. (Gentlemen wishing to take part in the Dinner this Year, are 
requested to send their Names to the undersigned at the College as early 
as convenient, at r than SATURDAY, June 21. 
G. CAREY FOSTER, 
NEW SOUTH WALES. 
TECHNICAL EDUCATION, 
ORGANIZER OF TECHNICAL CLASSES. 


of NEW SOU 'H WALES invite Applications 
’ qualified to fill the above-named post, and pos- 


Secretary. 


ASSISTANT 
The GOVERNME mr 
from Gentlemen, th roug 
sessing a practical know f Engineering 
The Salary will be at the rate of £550 per annum, with a first-class passage 
to Syd mey. 
Applicati: 
and Refere 
next. 


s, s'ating Candidates’ Age, and accompanied by Testimonials 
nces, must be sent to the undersigned, not later than May 31 


SAUL SAMUEL, 
Agent-General fur New South Wales, 
9 Victoria Street, London. S.W. » April 18, 1290. 


AERONAUTICAL SOCIETY OF GREAT 
BRITAIN. 


Meetir the Society of Arts, FRIDAY, MAY 16, 
Mr HI NRY MID.+LETON’S Lecture on the 
f Flight, and their Application to Flying Mz BP teeny 
> Exhibus 
Payer by Mr. ERIC S. 


sent upon application. 


8 p. m. 
‘Fundamental Prin- 
” with several 
for Self and Friend 


BRUCE, M.R. Cards 


FRED. W. BREAREY, Hon. Sec. 


Point House, Blackheath, S 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
PrincipAL—DR. H. J. WEBB, B.Sc. 
Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. 
TERN, used by W. Lant CarPenteER, Esq., Prof. Forsgs, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. Grand Results. Docwra ‘Triple, 
Prize Medal, Highest Award. Supplied tothe Royal P. ilytechnic Institution, 
Dr. HeGratrtan Guinness, &c. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
300 Pages, 1s. ; Postage, sd. Smaller do.,6¢@. Pamphlets Free. HUGHES, 
Specialist, Brewster House, Mortimer Road, Kingsland, N. 


SILVERED-GLASS REFLECTING © 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
** Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Chelmsford. 

OSTEOLOGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street, Livenpeok. 
Price List, "Three Stamps. 








Institution, | 

















LIVING SPECIMENS FOR THE MICROSCOPF. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Frugilaria capucina, with sketch and 
description. He also sent out Paludicella Ehrenbergi, Lophopus crystallinus, 
Argulus foliaceus, Corethra, Philodina roseola, Floscularia, Corethra plumi- 
cornis, Melicerta ringens, Stephanoceros ; also Amoeba, Hydra, Vorticella, 
Crayfish, Dog-Fish, Amphioxus, and other Specimens for Biological Labora- 


tory work. 
Weekly Announcements will be made in this place of organisms T. B. 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for tenn of £1 18.5 
or Twelve Tubes for 10s. 


Portfolio of Drawings, Eleven a 1s. each. 


SPECTROSCOPES & SPECTROMETERS 
TELESCOPES OR LABORATORY USE, 


With ‘* Rowlands’s”’ Metal Gratings, or with Prisms of every Description 





DISK PRISMS AND MOUNTINGS 
For Photographing the Stars on Secchi’s Plan. 


A. HILGER, 
Astronomical and Optical Instrument Maker, 
204 STANHOPE STREET, HAMPSTEAD Roan, 
Lonpon, N.W. 


GOLD MEDAL, Highest Award, Inventions Exhibition, 
1885. 


JOHN J. GRIFFIN & SONS, Limiten, 


MAKERS OF 


CHEMICAL, PHILOSOPHICAL, AND 
PHOTOGRAPHIC APPARATUS, 


22 GARRICK STREET, COVENT GARDEN, 
LONDON. 


CHEMICAL APP ARATUS “of every description for Analytical Opera- 
tions and Experiments of Demonstration. 

APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 
nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
of Physical Science 

SEND FOR c ATALOGUES, 


FREE ON APPLICATION 


KING, MENDHAM, & Co., 


Electrical Siuginecee 
and Manufacturing Electricians. 
SPECIALTIES.—K.M.B. Patent 
Pocket Galvanometer. Price, Post free, 
12s. gd ; Case, 158. 6a. extra, Testing 
Instruments, Primary Batteries, Wims- 
hurst Machines of Improved Pattern. 


Western Electrical Works, 
BRISTOL. 
New IL_usTRaATED CATALOGUE, 
Post free, 4d. 
it Specially compiled List of Electrical 
Publications, post free, 2d. 


DEATH AND DISABLEMENT BY ACCIDENT. 
THE RAILWAY PASSENGERS’ ASSURANCE COMPANY 


Assures £1000 at Death and Full Benefits at £4 per Annum. 
HON. EVELYN ASHLEY, Chairman. 
Annual Income £250,000. 

80,000 ANNUAL POLICYHOLDERS. 
Invested Capital and Reserve Fund £285,000. 

COMPENSATION PAID, 
£2,750,000. 
West End Offce:—8 GRAND HOTEL BUILDINGS, 


Head Office :—64 CORNHILL, LONDON, E£.C. 


Ww. D. MASSY, 
A. VIAN, 
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Sales by ‘Auction. 


TUESDAY, MAY 20: 


THE REMAINING PORTION OF THE VALUABLE 
COLLECTION OF BRITISH LEPIDOPTERA FORMED 
BY HOWARD VAUGHAN, Esq, F.E.S. 


MR. J. C. STEVENS will Sell by Auction | 


at his Great Rooms, 38 King Street, Covent Garden, on Fring SDAY, 

May 20, at half-past 12 precisely, the remaining portion of the Valuab le 
Collection of British Lepidoptera formed by Howarp VauGuan, Esq., 

F.E.S., comprising the Crambidz and Tortrices, including an extre mely 
fine and extensive Series of Named Varieties and Local Forms of 
P. hastiana and christana, fine Specimens of P. ocellea, Myellus, 
Alpinellus, ‘T. pryerella, and many other Rare and Extinct Species. 


On View the Day prior, 10 till 5, and Morning of Sale, and Catalogues 
had. 





THURSDAY, MAY 2z2. 


VALUABLE COLLECTION OF BRITISH BIRDS IN 
CASES, AND BIRDS’ SKINS, SHELLS, AND 
INSECTS. 

MR. J. C. STEVENS has received Instruc- 
tions from J. WHirakeErR, Esq., F.L.S., of Rainworth Lodge, Notts, to 
Sell by Auction at his Great Rooms, 8 King Street, Covent Garden. 
on THURSDAY, May 22, at half-past 12 precisely, a Collection of 
British Birds beautifully set up in Cases, and a large number of Birds’ 
Skins, and Young B.rds in Down. ‘The Collection contains Birds of 
Great Rarity, many that are mentioned by Yarrell, Gould, and other 
Authors, besides a Fine Series of Varieties of Albinos and Hybrids ; to 
which is added the Collection of Insects and Shells formed by the late 
Dr. Percy. 

On View the Day prior, 1o till 5, _ nies of Sale, and Catalogues 

ha 








OIL ENGINE > 


(PRIESTMAN’S & HUME’S PATENTS). 
NO COAL. NO CAS. NO BOILER. NO SMOKE. 
USES COMMON MINERAL OILS ONLY. 
NO EXTRA INSURANCE CHARGED. 


Royal Agricultural Society’s Silver Medal at Nottingham, 1888, 
and at Windsor, 1889. 


SUITABLE FOR ANY DRIVING PURPOSES. 


Fullest Particulars on application to 


PRIESTMAN BROS., Lro., 


Works : Bull. London Office: 73a Queen Victoria Street, E.C. 





MANUSCRIPT COPYING 


By Typewriter. Special attention given to Papers on Technical Subjects 
for Public Reading. 


Price, 1s. 3¢. per 1000 Words, Manifold Copies, rs. per 1000 Words. 


STANDARD TYPEWRITING CO., 90.& 91 Queen St. (third sa E.C., 
and at 38 Arlington Square, N., and 41 Goldney Road, 


MCLEOD’S 


SUNSHINE RECORDER. 


MEADING TON 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


A Large Collection of Beautiful Mineral Specimens, including a VERY 
FINE GROUP OF SENARMONTITE CRYSTALS, VERY BRIL- 
LIANT MANGANITES, WULFENITES. VANADIMITES, HAR- 
MATOME, from Oberstein and Scotland; NATROLITES, Auvergne 
CHILDRENITES, ARAGONITES, and MELANGPHLOGITE. 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 

CHISELS, and BLOWPIPE APPARATUS. 
Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Lessons given. Catalogues Free. 


F. H. BUTLE R, M.A. Oxon., Assoc.R.S. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest, 





Mr. Bur er has lately obtained and has now on view a fine series of 
banded blue Fluors, rare Calcites, Quartz afier Barytes, and doubly ter- 
minated (Quartz from Cumberland, Mylonite Schist and other interesting 
Scotch Rocks, some thousands of Oolitic Fossils, inclu¢ ling the Bravender 

Collection, new Rock-slides illustrative of eyed s ** Petrography,” and a 
pe ction uf specimens of Amphioxus (62. each) preserved in different media. 
Arrangements have been made for the supply of Scyllium and other Zoological 
Specimens to order. 


BRYCE-WRIGHT’S MUSEUM, 


26 SAVILE ROW, LONDON, W. 
(Orr REGENT STREET), 
Contains Minerals, Precious Stones, Stone Implements (Palzeo- 
lithic and Neolithic) ; also New Zealand Jade Meres, Tikis, and 
other Savage Weapons, Bronze Implements ; Works of Art in 
Jade, Rock Crystal, &c.; Vases and Table-Tops in Stone ; 
Arms and Armour, and other Specimens of Natural History, all 





| of which are 


FOR SALE AT THE LOWEST PRICES. 
ESTABLISHED 1845. 
Boxes sent upon Approval. 


On parle frangais. Man spricht Deutsche, 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. ; 
200 ditto, 50s. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 


and other Geological Requisites. 

THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
NEWGATE STREET, LONDON, E.C, 
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set up. 


latitude ; 


y to place the instrument 


jual to 


v 
& 
a 


The sphere 
n rack and 


e of the sun on 


8 


e provided witl 
the ima; 


Maker, 
JAMES J. HICKS, 


8, 9, & 10 Hatton Garden, London, E.C. 


place at which it is 


structed to suit the 


the observer has merel 


in the meridian. 


g 
> 


1era, Opposite to the lens of which is a 
PRICE £6 15s. 
Further Particulars on Application to the 


This ingenious instrument, which is the in- 
Staines, consists of a cylin 


vention of Prof. McLeod, of Cc 
plane in the meridian and inclined with the 


sphere upwards so that the axis of the camera 
makes an angle with the horizontal e 


instrument must be placed with its vertical 
the latitude of the 


the sensitised paper placed in the base. 


thin glass sphere silvered inside. 


is mounted on a s 


pinion for focussin 
The support is con 
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tallic can 
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THE FOURTH DIMENSION. 
MR. HOWARD HINTON’S WORKS. 


Guosts ExpLaINneD. 


What is the Fourth Dimension? 1. 

‘A short treatise of admirable clearness... . Mr. Hinton brings us, 
panting but delighted, t> at least am»mentary faith in the Fourth Dimension, 
and upon the eye of this faith there opens a vista of interesting problems. 
His pamphlet exhibits a boldness of specul: ation, and a p wer of conceiving 
and expressing even the inconceivable, which rouses one’s faculties like a 
tonic.”"—Pall Mal?. 

Tue Mystery OF PLEASURE AND PAIN. 
The Persian King; or, The Law of the Valley. tv. 

** A very suggestive and well-written speculation, by the inheritor of an 
honoured name.’’—J/inc 


Mr. HINTON’s other Fourth Dimensional Pamphlets are : 


A Picture of our Universe, rs. Casting out the Self, 1s. A Plane 
World, 1s. Education of the Imagination, 1s. Many Dimensions, ts. 
The first Five of the above, in 1 Vol., Cloth, Neat, 6s. 

FourtH Dimension. 
HOWARD HINTON, M.A. 


SvsTEMATIC TREATISE ON THE 


A New Era of Thought. By C. 


Cloth, 4s. 6d. 


Another World: or, The Fourth Dimension. 

T. SCHOFIELD, M.D. Cloth, 2s. 6d. 

* There is much of interest in it, anc i ta some readers the speculations of 
ie later chapters may have as much i interest as the mathematical certainties 
of the earlier chapters have for others.” — Mature. 

SWAN SONNENSCHEIN & CO., 


By A. 


Paternoster Square, E.C. 








Crown 8vo, Cloth, Price 3s. 6d. per Vol. ; Half Morocco, 6s. 6d. 


THE CONTEMPORARY SCIENCE SERIES. 


EpIrep BY HAVELOCK ELLIS. 


Tilustrated Volumes containing between 300 and 400 pages. 


First Vout THE SERIFS :— 


THE EVOLUTION OF SEX. By Prof. 
PATRICK GEDDES and J. ARTHUR THOMSON. With 90 
ELECTRICITY IN MODERN LIFE. By 


G. W. DE TUNZELMANN. With 88 Illustrations. 


THE ORIGIN OF THE ARYANS. By 


Dr. ISAAC TAYLOR. With numerous Illustrations. 


PHYSIOGNOMY AND EXPRESSION. 


By P. MANTEGAZZA. Illustrated. 
By J. 


EVOLUTION AND DISEASE. 
THE VILLAGE COMMUNITY IN BRI- 


BLAND SUTTON. With 130 Illustrations. 
TAIN. By G. L. GOMME. 


MES OF 


Numerous I Ilustrations. 


Latest VoLUME :— 


THE CRIMINAL. By Havelock Ellis. 


Numerous Illustrations. 


THE FOLLOWING WRITERS, AMONG OTHERS, ARE PREPARING VOLUMES 
FOR THIS SERIES :— 

Prof. E. D. Cope, Prof. G. F. Fitzgerald, Prof. J. Geikie, E. C. K. 
Gonner, Prof. J. Jastrow (Wisconsin), E. Sidney Hartland, ~—_ C. H. 
Herford, Dr. C. Mercier, Sidney Webb, Dr. Sims Woodhe:z ad, Dr. C, M, 
Woodw ard (St. Louis, Mo.), &e. 


London: WALTER SCOTT, 24 Warwick Lane, Paternoster Row. 


WILLIAM WESLEY AND SON, 


Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND, LONDON. 


Just Published, Price 3d. 
A Classified Catalogue of New and SECOND-HAND WokkKS in 


ASTRONOMY, 
MATHEMATICS, 
PHYSICS. 








W. WESLEY & SON, 28 Essex Street, Strand, London. 








CHARLES ‘GRIFFIN & 60.8 C0.’S PUBLICATIONS. 


SEvENTH ANNUAL Issug. Handsome Cloth, 7s. 6d. 


THE SCIENTIFIC AND LEARNED 
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DIARY OF SOCIETIES. 


LONDON. 


THURSDAY, May 8. 
Roya Society, at 4.30.—On Certain Ternary Alloys, Part II.: Dr. Alder 
Wright, F.R.S., and C. Thompson —Experiments on V: spour-dens v: E. 
P. Perman.—On the Heating Effects of Electric Currents, No. W. H. 


Preece, F.R.S.—On Barometric Oscillations during radar By and | 


m the Brontometer, an Instrument designed to facilitate their Study: 
G. J. Symons, F.R.S 

MATHEMATICAL SociETy, at 8.— On the Function which denotes the Excess 
of the Divisors of a Number which 1, mod. 3. over those which 2, 
—_ 3: Dr. Glaisher, F.R.S.—Notes on Circulating Decimals : R. W. 

Cnristie.—On the Genesis of Binodal Quartic Curves from Conics: 

i M. Jeffery, F.R.S.—On the Arithmetical ‘Theory of the Form 
v3 + ny? + n*23 — 3nxyz: Prof. G. B. Mathews.—able of Complex 
Multiplication Moduli: Prof. Greenhill, F.R.S.—Parabolic Note: R. 
Pucker. 

CHEMICAL Society, at 8.—Extra Meeting.—Exhibition of Apparatus, &c. 

SoclIETY OF ARTs, at ae Western Frontier of China : 
Boulger.— At 8.—Design applied to Wood-Carving : Lewis F. Day. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—On a Lightning Guard 
for Telegraph Purposes, and on the Protection of Cables from Lightning : 
Dr. Oliver Lodge, F.R.S. 
and Control of Electric Light by the Legislature and the Board of Trade : 
Major P. Cardew, R.E. 

RovaL INSTITUTION, at 3 — Flame and Explosives: 


FRIDAY, 
RovaL ASTRONOMICAL SociErty, at 8. 
RovaL Botanic SOciETY, at 4. 
AMATEUR SCIENTIFIC Society, at 8.—Facts and Fantasies concerning 
the Vertebrate Cranium: G. B. Howes. 
Rovat INsTITUTION, at g9.—Colour-Vision 


Brudenell Carter. 
SATURDAY, 
Rovat Botanic SOCIETY, at 3.45. 
RovaL INSTITUTION, at 3.—Kecent Excavations in Greece: 


Waldstein. 
MONDAY, May 12. 
Society oF ARTs, at 8 .—Sugar, Tea, Coffee, and Cocoa; 
paration, and Uses; Richard Bannister. 
AxISTOTELIAN SOCIETY, at 8.—The Philosophical Conception of Property : 


Prof. J. Brough. 
TUESDAY, May 13. 


ANTHROPOLOGICAL INSTITUTE, at 8.30.—On a New Instrument for 
ne asuring the Velocity of the Arm or other Limb: Francis Galton, 
-R.S.—On the Ethnographical Basis of Language, with Special Refer- 
ence to the Customs and Language of Huoza: Dr. G. W. 
the Wiltshire Circles: A. L. Lewis. 

INSTITUTION OF CiviL ENGINEERS, at 8.—The Screw-Propeller; Syd. 
W. Barnaby. (Discussion.)—The Keswick Water-Power Electric Light 
S:ation: W. P. J. Fawcus and E. W. Cowan. 

S .C\IRTV OF ARTS, at 8.—The Use of Alloys in Art Metal-Work: Prof. W. 
C. Roberts- Austen, F.R.S. 

RovaL INSTITUTION, at 3.—The Art of Engraving—(2) Wood Engraving : 


Louis Fagan. 
WEDNESDAY, May 14. 


GroLocicaL Society, at 8.—The so-called Upper Lias Clay of Down 
Cliffs: S. S. Buckman.—On some New Mammals from the Red and 
Norwich Crags: E. ‘T. Newton.—On Burrows and Tracks of Invertebrate 
Animals in Palzozoic Rocks,and other Markings: Sir - _W. Dawson, 
K.C.M.G., F.R.S.—Contact-Alteration at New Galloway: Miss M. J. 
Gardiner. Communicated by J. J. Teall. 

Sos1eTY OF Arts, at 8.— Prof. Elihu Thomson’s Electro- magnetic 
tion Experiments: Dr. J. A. Fleming. 


THURSDAY, May 15. 

Cuemicat Society, at 8.—Ballot for the Election of Fellows.— On Diethyl- 
phosphorous Acid: Prof. Thorpe, F.R.S., and Barker North.—The 1o- 
isomeric Dichloronaphthalenes ; and The Action of Chlorine on Naphtha- 
lene and Naphthalene Derivatives : Prof. Armstro ong and W. P. Wynne.— 
\ Third Naphthaquinone: Prof. Meldola and Frank Hughes. 

SoceTy OF ARTS, at 5.—Jamaica and its Forthcoming “Exhibition : S 
Washington Eves, C.M.G.—At 8.—Design applied to Wood-Carving : 
Lewis F. Day. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8. 

Rovat INSTITUTION, at 3.—Flame and Explosives : 


Prof. Dewar, F.R.S. 
May 9. 


and Colour-Blindness: R. 


May 1o. 


Induc- 


Prof. Dewar, F.R.S, 
Now niin Crown 8vo, 342 Pages, Cloth, ros. 6¢., or Bound in Calf Limp 
or the Pocket, 12s. 6d. 
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A HAND-BOOK OF EUROPEAN BIRDS 


By JAMES BACK- | 
with every encouragement from the profession and scientific men.’ 


for the Use of Field Naturalists and Collectors. 
HOUSE, Jun. Containing Descriptions of Plumage, 
Distribution, and Habitats of the various Species. 
GURNEY & JACKSON, 1 Paternoster Row. 
esa Van Voorst’s Successors.) 


Dimensions, 


i 2. CROCKETT, 


Maker of every description of Entomological Cabinets and Apparatus ; 
Store- and Book-boxes, fitted with Camphor-cells ; Setting Boards, Oval or 
Flat, &c. Cabinets of every description kept in stock. SPECIAL INSECT 
CABINETS, with Drawers fitted with Glass Tops and Bottoms to show 
upper and under side without removing insect. Store-boxes specially made 
for Continental Setting, highly recommended for Beetles. All best work. 

west possible terms for cash. Prices on Application. Estimates supplied. 
Trade supplied. Established since 184 

) Rooms—7a Prince’s Street, Cavendish Square, W. (7 doors from 
Oxford Circus). Factories—34 Ridinghouse Street, and Ogle Street, W. 





Demetrius 


(Discussicn.)—The Treatment, Regulatic n, | 


Dr. Charles | 
their Origin, Pre- 


| common sense in Mr. Fournet’s arguments. 
Printed by EVRE & SPOTTISWOODE, 166 pp., 15 Stamps, post free. 


| 18 BENTINCK ST., 


Leitner.—On 
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Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 


Gotp MepaALt in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LORROM, WS. w.c. 


- MINERALOGY AND GEOLOGY. 





| SPECIAL ae TYPICAL COLLECTIONS ‘on STUDENTS, 


ECTURERS, AND MUSEUM 
VISITE FOR PRACTICAL WORK, , CABINETS. 
ASES, APPARATUS OF ALL KIND 
The Largest Stock in England of Rocks, madsietihonn 
Minerals, Fossils, 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


EYESIGHT AND SPECTACLES. 


Homeopathic Review, October 1, 1889 : :—‘* Parents and those that 
shrink from using spectacles should read an original book, ‘IS BAD SIGHT 
ON THE INCREASE 

The School Board Chronicle, August 31, 1889:—‘‘ Valuable 
information can be gleaned from its pages. 

e Morning Post, July 23. 1889:—‘‘A considerable amount of 


EVERY RE 





Address— 


MANCHESTER SQUARE, LONDON, W. 


PROPER GLASSES PRESCRIBED, 5s. 


By Author of the Above. Hours, 10 till 7. 


Spectacles and Eye-glasses at Civil Service Store 
Prices. 


NERVOUS EXHAUSTION. 


PULVERMACHER’S WORLD-FAMED 
GALVANIC BELTS 


for the Cure of Nervous CompLainTs have received Testimonials from three 
Physicians to Her Majesty the Queen, and over Fifty Members of the Royal 
College of Physicians of London. 


The distressing symptoms of NERVOUS EXHAUSTION, loss of 


MUSCULAR POWER, RHEUMATISM, SCIATICA, PARALYSIS 
EPILEPSY, &c., are speedily removed by means of 


PULVERMACHER’S World-famed Galvanic Belts, 


which convey the electric current direct to the affected parts, gradually 
stimulating and strengthening all the nerves and muscles, and speedily 
arresting all sy mptoms of premature waste and decay. 





Dr. VinEs, Fellow of the Royal College of Physicians, writes, September 


| 19, 1885 :—‘* Having used Mr. PULVERMACHER’S BELTS for many 
| years, in the course of medical practice, I amina position to speak of their 


great value as a curative agent in cases of nervous disease or functional 


| malady where E lectricity i is L.kely to be serviceable. I am entirely convinced 


of their efficacy.’ 


Dr. C. HANDFIELD Jones, F.R.C.P., F.R.S.. Physician to St. Mary’s 
Hospital, says :—*‘ I am satisfied that Mr. PULVERMACHER isan honest 
and earnest labourer in the field of science, and I think he deserves to meet 


Sir Cuartes Locock, Bart., M.D., says :—‘*‘PULVERMACHER’S 
BELTS are very effective in neuralgia and rheumatic affections, and I have 
prescribed them largely in my practice for other similar maladies, paralysis, 
&c.”” 


For full Price List and Particulars see new Pamphlet, 


‘“*GALVANISM: Nature’s Chief Restorer of Impaired 
Vital Energy.” Post free from 


PULVERMACHER’S 
GALVANIC ESTABLISHMENT. 


194 REGENT STREET, LONDON, 
ESTABLISHED OVER FORTY YEARS. 
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: “ ” Excellent Copies of the actual, natural Handwriting, alsc 
SUBSCRIPTIONS TO NATURE. of Drawings, Music, even of elaborate Sketches, Pro. 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
bane 3 . : Stee 2D + Oe 4 CHES 28 ° Type-Writing, are easily, quickly, and cheaply produced by the 
DON. 6 64 44S «so 3 wee 
i Pare eee ka Oe 
To the United States, the Continent, ke. i— 
MN. 6 4 @ & eee 6 ° « . 30 6 
+ ont al a, sas Maca ae abi. 8 7 Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
pw ai diem ii semble written letters. Used at the House of Lords, &c. 
To India, China, and Japan :- — wren ' 
ie Aga Tee. AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
- ee See COs 6 ew #8 . : London a Wall, London, and 52 Princess Street, Manchester. 
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CHARGES FOR ADVERTISEMENTS. f rm ATI T NES ry is = 
: | MEDICINE 





Three Lines in Column 2s. 6d. 9d. per Line after. 
4 & 
One Eighth Page, or QuarterColumn ... 0 18 
Quarter Page, or Halfa Column ..... I 15 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI. 
FIER of the BLOOD; a Powerful Invigorator of the 


ceoonk 


Half a Page, ora Column ........ 3 3 System, if suffering from WEAKNESS AND DEBILITY, 
Whole Page... - +--+ onl S ated _and is unequalled in Complaints incidental to Females. 
Money Orders payable to MACMILLAN & CO. On the ast of every Month. 
- lbs JOURNAL OF BOTANY, 

OFFICE: 29 BEDFORD STREET, STRAND, W.C. BRITISH AND FOREIGN. 

- Edited by James BritTENn, F.L.S., British Museum. 

WEAK AND DEFECTIVE SIGHT. — Contents :—Original Articles by leading Botanists. —Extracts, and 

SPECTACLES scientifically adapted to remedy impaired vision by Notices of Books and Memoirs.—Articles in Journals.—Botanical News. _— 
Mr. ACKLAND, Surgeon, daily, at Horne AND THORNTHWAITE’s, Proceedings of Societies. : 
Opticians to the Queen, 416 Strand, L ondon. The weak-sighted should Price 1s. 3d. Subscription for One Year, payable in advance, 12s. 
read Ackland’s ‘Hints on Spectacles,” €d., post free. London : WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 
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Discount for the Trade London, E.C. 
MANUFACTURE PHOTOGRAPHIC APPARATUS itt 
Of every description. 


“OPTIMUS” PHOTOGRAPHIC SETS “OPTIMUS” MAGAZINE CAMERA “OPTIMUS” PHoToceapnic tenses 












With Tripod and every a" complete. Pictures 4} by 3} inches. RAPID EURYSCOPE. 
, Carries Twelve The most ‘There is no doubt ot 
For Plates For Plates! Dry Plates. convenient pte 
ay. was tirana’ ts proving a most use- 
44 by 3], 64 by 43, No Dark Slides " ful lens.”—J. Trait 
| _ | Price r oe 

£3 8s. £5 158. | Plates changed with Lens and g Tavior, British Four 

| byturning a Shutter, Y nal of Photography. 

Button. £6 6s 
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Work in any Weather. 
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17 » £95 10s. 
20 ,, £6 10s. 
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Approved by Science and Art Department. 


HARVEY @ PEASE, 


6, CHARING CROSS ROAD, LONDON, W.C. 
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MESSRS, MACMILLAN AND CO.’S NEW BOOKS. 


PURE LOGIC: AND OTHER MINOR WORKS. BY W. STANLEY 
JEVONS, M.A. (Lond.), F.R.S., LL.D. (Edin.). Edited by ROBERT ADAMSON, M.A., LL.D., Professor of Logic 
at Owens College, Manchester, and HARRIET A. JEVONS. With a Preface by Prof. ADAMSON.  8vo, tos. 6d. 


CAPITAL AND INTEREST. A Critical History of Economical Theory. By 


EUGEN V. BOHM-BAWERK, Professor of Political Economy in the U niversity of Innsbruck, Translated, with a Pre- 
face and Analysis, by WILL IAM SMART, Lecturer on Political Economy in Queen Margaret College, Glasgow. S8vo, 14s. 


FIRST LESSONS IN POLITICAL ECONOMY. By Francis A. Wacker, 


Ph.D., LL.D., Author of ‘* Political Economy,” ‘‘ The Wages Question,” &c. Crown 8vo, 3s. 6d. 


AMONG THE SELKIRK GLACIERS: being the Account of a Rough Survey 
in the Rocky Mountain Regions of British Columbia. By WILLIAM SPOTSWOOD GREEN, M.A., F.R.G.S., A.C., 
Author of ‘‘ The High Alps of New Zealand.” Crown 8vo, 7s. 6d. 

The Atheneum says :—‘‘ The record of his trip is at once lively and instructive.” 
The Pall Mall Gazette says :—‘‘ Every mountaineer should read Mr. Green’s book.” 
The Saturday Review says :—‘‘ To read his account of the ascent of Mount Bonney is truly invigorating.” 


MYTHOLOGY AND MONUMENTS OF ANCIENT ATHENS: being a 
Translation of a portion of the ‘‘ Attica” of Pausanias, by MARGARET DE G. VERRALL. With Introductory 
Essay and Archeological Commentary by JANE E. HARRISON, Author of “ Myths of the Odyssey,” ‘‘ Introductory 
Studies in Greek Art,” &c. With Illustrations and Plans. Crown 8vo, 16s. 


The Daily News says :—‘‘ The most useful volume-for archzologists, mythologists, and serious tourists in Athens that British 
scholarship has produced for a long time.” 

TWENTY-SEVENTH ANNUAL PUBLICATION. RE-ARRANGED THROUGHOUT. 

THE STATESMAN’S YEAR-BOOK. A Statistical and Historical Annual of the 
States of the Civilized World, for the Year 1890. Twenty-seventh Year of Publication. (Revised after Official Returns. 
Edited by J. SCOTT KELTIE, Librarian to the Royal Geographical Society. Crown 8vo, 10s. 6d. 

The Zimes says :—‘‘ The additions have been many, all increasing greatly the value of the work. . . . The whole arrangement 
of the compilation has been recast and made more systematic and logical. . . . Much new and useful information is tabulated con- 
cerning each State, . . . the internal evidence showing that the information has been obtained from, or revised at, head-quarters. 
Throughout, all the latest changes have, so far as we have tested the book, been recorded.” 

The Athencum says :—‘‘ We are able unreservedly to praise the issue of ‘ The Statesman’s Year-Book, 18go.’” 

The Sfeaker says :—‘‘ Mr. Keltie may be congratulated on having distinctly improved a volume which is generally recognized 
as the best and most reliable international statistical year-book in existence.” 

— . “a7 _s _ ~ SCTTT T + ~ - SIT ANT . 
ORGANIC EVOLUTION AS THE RESULT OF THE INHERITANCE 

OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. By Dr. G. H. 
THEODOR EIMER, Professor of Zoology and Comparative Anatomy in Tiibingen. ‘Translated by J. T. CUNNING- 
HAM, M.A., F.R.S.E., late Fellow of University College, Oxford. 8vo, 12s. 6d. 

The Scotsman says :—‘* Mr. Cunningham has done his work as a translator with scrupulous care and uniform excellence that 
places it beyond criticism.” 

The A/anchester Examiner says :—‘‘ As a collection of novel, interesting, and significant facts, well arranged for their intended 
purpose, Prof. Eimer’s book merits the warmest praise.” 

A GENERAL VIEW OF THE CRIMINAL LAW OF ENGLAND. By 
SIR JAMES FITZJAMES STEPHEN, K.C.S.1., D.C.L., Hon. Fellow of Trinity College, Cambridge, a Correspond- 
ing Member of the French Institute, a Judge of the Supreme Court, Queen’s Bench Division. Second Edition, Demy 
8vo, 145. 

The first edition of this work was published in 1863. The new edition is substantially a new work, intended as a text- 
book on the Criminal Law for University and other students, adapted to the present day. 


NAUTICAL SURVEYING. By the late Vice-Admiral StortrLtanp, LL.D., late 

Fellow of Pembroke College, Cambridge. Published by his Widow and Children. 8vo, 14% 
Now Ready, Parts I. and II., Price 8s. each. 

MONOGRAPH OF THE BRITISH CICADA OR TETTIGIDA! (Frog- 
hoppers and Grassflies)) By GEORGE BOWDLER BUCKTON, F.R.S., Corr. Memb. Acad. Nat. Hist. of Philadelphia, 
Memb. de la Soc. Ent. de France. Illustrated by more than 400 Coloured Drawings. In Eight Parts. Demy 8vo. Parts 
I,and II. 8s. each. 

NOTES ON AMERICAN SCHOOLS AND TRAINING COLLEGES. 
Reprinted from the Report of the English Education Department for 1888-89, with permission of the Controler of H.M.’s 
Stationery Office. By J. G. FITCH, M.A., LL.D., one of H.M.’s Chief Inspectors of Training Colleges. Globe 8vo, 
2s. bu. 

ELEMENTARY STATICS. By the Rev. J. B. Lock, M.A., Fellow and Bursar 


of Gonville and Caius College, formerly Master at Eton. Second Edition. Globe 8vo, 45. 6./. 


DYNAMICS FOR BEGINNERS. Bythe same Author. Third Edition. Globe 
8vo, 45. 6d. 


MACMILLAN AND CO., LONDON. 
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This Choice Preparation of 


j HE a7 NAV (fe. La em I : - ‘ 
( = Tea 3 ~_ | Cocoa is exceedingly soluble and 


ag) C= 
easily digested. 


It makes a most Delightful 


“HAVE ONE WITH ME?” Beverage for Breakfast or Supper. 


Lancet. —‘ Pure, and very Soluble.” 
Medical Times.—“ Eminently suitable for Invalids.” 
Sir C. A. Cameron, M.D.—‘“1 have never tasted Cocoa that 
President of Royal College of Surgeons, Ireland. I like so well.” 
W. H. R. Stanley, M.D.—“It is the drink par excellence 
for annie 


HALF A TEASPOONFUL IS SUFFICIENT ‘TO MAKE A CUP OF MOST DELICIOUS COCOA. 





t= TO SECURE THIS ARTICLE ASK FOR 
“FRY’'S PURE CONCENTRATED COCOA.” 


FORTY PRIZE MEDALS AWARDED TO 


J. 3. FRY & SONS, BRISTOL, LONDON, & SYDNEY. 


Printed by Richarp CLay anp Sows, LimiTEb, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London. and Published by 
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THE NEW PATENT WATKIN ANEROID BAROMETER. 
Amongst several unsolicited ‘Testimonials 
the two following have been recewed by the 
maker :— 
THE OBSERVATORY, MF1.BOURNE, 
ctober 10, 18 
Dear Sir,—The W: ahkia 1 Aneroid 
only reached me three weeks ago, 
am very much pleased 
with it, and have givenita 
pretty severe trial with very 
satisfactory results. 


(Signed) R. J. ELLERY. 


Now MADE 
IN 
Frat WaTCH 


EpinsurGu, May 31,’89. 

Dear Sir,—I1 have just 

returned from a six weeks’ 

i) stay at the Ben Nevis Ub- 

ol] Servatory, and while there 

had an opportunity of te st- 

#] ing the admirable qualities 

of your new ‘“ Watkin” 

Aneroid. The result has 

been most satisfactory, the 

extreme error noted being 

only about yA, of an inch. 

During my stay at the Ob- 

servatory the Anervid was fre- 

quently tested by taxing it down 

2000 feet and then comparing it 

with the standard on my return. 

The results obtained speak volumes for the high-class workmanshipand great 
accuracy you have attained in the re of this instrument. 

(Signed) R. C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 
J. J. HICKS, 8, 9, & 10 HATTON’ GARDEN, LONDON. 


“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.” —Aritish Medical Journal. 


BECKS 


£2 Qs. to £5 5s. 





made 

through- 

out in brass, 

neatly ja- 

panned, and is 

not only first-rate 

in optical qualities, 

but is now a handsome, 

well-finished Instrument. 
POSCOSOS SOS OOOOOOO OOO 


R. & J. BECK, 68 Cornhill, London, E.C. 


ILLUSTRATED 


solid g 


MAY 15, 


JOURNAL OF - SCIENCE. 


round 
’— WORDSWORTH. 


15 CENTS. 


1890. [PRICE 


[All Rights are Reserved. 


BROW NING’S 
AMATEUR’S SET 


OF 


PHOTOGRAPHIC APPARATUS, 


Consisting of a Polished Mahogany Camera to take Pic- 
tures 4)” X 31”; one Double Dark Slide for two plates ; 
Achromatic taking Portraits, Land- 


Lens, for Groups, 


scapes, &c.; Polished Pine Tripod Stand; Printing 
Frame ; Vignette Glass ; Cutting Shape ; 1 Dozen Dry 
Plates ; 1 Packet of Mounting Cards; Sensitized Paper; 
Chemicals for 


Focussing Cloth ; 


Developing, Printing, &c. ; Ruby Lamp; 


Glass Measure ; and Book of Instruc- 
in Polished Case. 


COMPLETE PRICE, 
of Photograph 


tions ; 


£2 10s. 


Mlustrated Catalogu ic Apparatus sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
NEGRETTI AND ZAMBRA, 


MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER. 


Latest and Most Perfect 
orm. 


Price 


£5 15s. 6d. 


With a supply of Charts. 


NEGRETTI 


AND 


ZAMBRA, 
SCIENTIFIC 
INSTRUMENT MAKERS 
TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45 Cornhill ; 
122 Regent St., London. 


Illustrated Description 
Post Free. 


SOLE 





NEGRETTI & ZAMBRA’S “ Illustrated Catalogue,”’ 600 Pages, 
1200 Engravings, Price 5s. 6d. 


Telegraphic Address : ‘‘ Negretti, London.’” 


Telephone No. 65£3. 





NATURE 





NOTICE 


NATURE 


Of MAy 22, 


INDEX 


TO 


containing the 


will form a DouBLE NUMBER, 


SLi. 
Price One Shilling. 
OFFICE :- STREET, STRAND. 


NEW SOUTH WALES. 
TECHNICAL EDUCATION. 
ASSISTANT ORGANIZER OF TECHNICAL CLASSES. 

The GOVERNMENT of NEW SOUTH WALES invite Applications 
from Gentlemen, th-rou ghly qualifie ed t fill the above-named post, and pos- 
sessing a practical knowiedge gineering. ’ 

The Salary will be at the Saieel dan ) per annum, with a first-class passage 
to Sydney. 

Applicati 
and Reference 
next. : 


VOLUME 


29 BEDFORD 


accompanied by Testimonials 
not later than May 31 


Candidates’ 
to the ee oianen. 


ns, stating 
s, must be sent 


SAUL SAMUEL, 
Agent-General for New South Wales. 
April 18, 1r?90. 


9 Victoria Street, London. S.W., 


“THE VICTORIA UNIVERSITY. 


An Entrance Exan uit tion in Arts (introductory to the Faculty of Me 
cine) will be held is Colleee, Manche ster ; University ‘ollege, Liver- 
pool; and Y« mn MONDAY, June 16, and following 
Days. 

A Preliminary Examinatior 
Science, and Law) will be held in ( ns Colleg 
College, Liverpoo! ; and Yorkshire Leeds, on 
12, and following Days 

Notice (in writing) « 
June 1, to the University ReGc 
and further Particulars as to these 

Manchester, 1 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


MECHANICAL ENGINEERING. 


a PROFESSOR of MECHANICAL 
Department. The Stipend of 


orks hire 


ntroductery to the Faculties of Arts, 
. Manchester ; University 
rHURSDAY, June 


1 to be present should be sent in on or before 
ISTRAR, from whom conditions of Entrance 
and other Examinations can be obtained. 


»f intentior 


CHAIR OF 


1} e prepared to appoint 
I NGINI i "RID NG in the new Engineering 
the Professor will be £ 300 per ar 
Applications, t her th Te 
warded before Jl NI 10, 1 , to 


stimonials and References, should be for- 


IVOR JAMES, Registrar. 


Cardiff, May 7, 18 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


a DEMONSTRATOR and Assistant 
of £120 per annum 
References, should be forwarded 


The Cou::cil are prepared to appoint 
Lecturer in ¢ HEMISTRY at a salary 
Applicatic ns, vith Festian ynials and 

belore JU NE 9,1 ,t 
IVOR JAMES, Registrar. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 


Principat—DR. H. J. WEBB, B.Sc. 
Training in Agriculture. 


May 7,1 


Thorough practical and scientific 
for the Colonies. Students gained the 2 irst, 
hips of the Royal Agricultural Society, 188 


SILVERED-GLASS a aaa 7 
TELESCOPES. 


CALVER’S well-kn 

‘Excellence and Improvements ” 
Cc. Phe mesa and Testimonials, 
Chelmsford. 


‘WEATHER FORECAST 
rlON CHAR 
Ackroyp, The 


at the International Exhibition, London. 
1s.—G. CALVER, F.R.A.S., Widford, 


for ha its hengeite Baremnaiare. Post free, 7}¢.— 


Ni heatley irkenshaw, Leeds. 


| Esq. 
Preparation | 
Third, and Fourth Scholar- | 


»wn TELESCOPES received the Highest Award for | 


INSTRUC- | 


‘aaesi 15, 1890 





| LIVING SPECIMENS FOR THE MICROSCOPE 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his sybscribers Spawn of Perch, with sketch and 
description. He also sent out Paludicella Ehrenbergi, Lophopus crystallinus, 
Argulus foliaceus, Corethra, Philodina reseola, Floscularia, Corethra plumi- 
cornis, Melicerta ringens, Stephanoceros ; also Amoeba, Hydra, Vorticella, 
Crayfish, Dog-Fish, Amphioxus, and other Specimens for Biological Labora- 


| tory work. 


Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 158.5 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


CIVIL SERVICE COMMISSION. 
EXAMINATION. 
A NCH of the South Kensington 





FORTHCOMING 


ASSISTANT KEEPER in the ART BR: 
Museum (18- ), JUNE 6. 
rhe date specified is the facent at which 
hey must be made on Forms to be obtained, with Particulars, 
y, Civil Serv.ce Commission, London, S.W. 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 


ENGINEERING, 

of Management require the Services of a Properly-quali- 
of ENGINEERING, who will have charge of the IN W 

and Engineering Laboratories. Salary £300 a Year, wit 


gu aranteed at 4&1co fer the First our. Further Pa 
f the Town Cierk, Guildhall, Nottingham 


Applications can be receive 
from the 





PROFESSOR OF 


The Committe 
fied PR )F SSOR 
Technical Schools 
a Share of the Fees, 
ticulars may be obt ined ‘ 


RUDOLPH KOENIG 


(DR. PHIL.). 


ACOUSTICAL INSTRUMENTS 


) ILLUSTRATE THE LAWS 


TO P RODUC E ‘THE PHENOMENA OF SOUND. 


AND 


NEW ILLUSTRATED CATALOGUE, 


English, and German. 100 Page 
To Scientific Institutions Free 


Lists in French 
Post Free, 3 Francs. 


Containing Price 
132 Engravings. 


Paris—27 Quai d’Anjou—Paris. 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


ry 9; NEW ILLUSTRATED 
DENT S| CATALOGUE of HIGH-CLASS 
WATCHES. WATCHES and CLOCKS a1 


REDUCED PRICES, sent posi 
free on application to E. DEN 
and Co., Makers to the Queen, 
61 STRAND, LONDON, W.C 
or 4 ROYAL EXCHANGE. 

TO SCIENCE LECTURERS. 
See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN 


TERN, used by W. Lant CarpenTER, Esq., Prof. Forses, B. J. MALDEN 
Grand Results. Docwra Triple 


New Oxyhydrogen Microscope. 
Supplied tothe Royal Polytechnic Institutior 

Patent Pamphagos Lantern Science Lecture 
Elaborately Illustrated Catalogue 
HUGHES 





Prize Medal, Highest Award. 
Dr. H. GRATTAN GUINNESS, &c. 
Sets. Novelties Cheapest and Best. 
300 Pages, 1s. ; Postage, 5d. Smaller do., 6d. nan er ig Free. 
Specialist, Brewster House, Mortimer Road, Kingsland, N 


WEAK AND DEFECTIVE SIGHT.- 


SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at HorNE AND THORNTHWAITE’S 
Opticians to the Queen, 416 Strand, London. ‘The weak-sighted shoul 
read Ackland’s ‘‘ Hints on Spectacles,” €d., post free. 


OSTEOLOGICAL SPECIMENS, 


MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpoo! 
Price List, ‘Three Stamps. 
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MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 
A Large Collection of Beautiful Mineral Specimens, including a VERY 
FINE GROUP OF SENARMONTITE CRYSTALS, VERY BRIL- 
LIANT MANGANITES, WULFENITES, VANADIMITES, HAR- 
MATOME, from Oberstein and Scotland; NATROLITES, Auvergne ; 
CHILDRENI'IES, ARAGONITES, and MELANGPHLOGITE. 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 
CHISELS, and BLOWPIPE APPARATUS. 


Precious Stones fur Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Lessons given. Catalogues Free. 


F.H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest, 


Mr. Burver has lately obtained and has now on view a fine series of 
inded blue Flucrs, rare Calcites, Quartz after Barytes, and doubly ter- 
inated (Quartz from Cumberland, Mylonite Schist and other interesting 

Scotch Rocks, some th usands of O dlitic Fossils. incluc ling the Br: avender 

Collection, new Rock-slides ill ustrative of Teall’s ** Petrog rap hy,” and a 
lection of specimens of Amphioxus (6d. each) preserved in different media. 


Arrangements have been maae for the supply of Scyllium and other Zoological 
Specimens to order. 








| 


| and Geological Position, in Mahogany Cabinets. 
| 200 ditto, sos. The best value obtainable. 





MINERALOGY AND GEOLOGY. 


SPECIAL — TYPICAL COLLECTIONS _ STUDENTS 
ECTURERS, AND MUSEUM 


EVERY RE wares FOR PRACTICAL wma, ree 
SES, APPARATUS OF ALL KIND 


The Largest Stock in England of Rocks, sernidiiaies 
Minerals, Fossils, 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
too Specimens, 255. ; 





Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


MANUSCRIPT COPYING 


By Typewriter. Special attention given to Papers on Technical Subjects 


for Public Reading. 


Price, 1s. 3¢. per 1000 Words. Manifold Copies, 1s. per 1000 Words. 


STANDARD TYPEWRITING CO., 90 & 91 Queen St. (third floor), E.C., 


and at 38 Arlington Square, N., and 41 Goldney Road, W. 





PERKEN, SON, & RAYMENT, 


MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 


ESTABLISHED 3852. 99 HATTON GARDEN, 


CATALOGUE FR 
Disc ones for the Trade London, E.C. 


1 Profession 


“OPTIMUS” PHOTOGRAPHIC SETS “ OPTIMUS” MAGAZINE CAMERA “OPTIMUS” PHoTocnaptic Lenses 


With Tripod and every necessary complete. 


Carries Twelve 


For Plates Dry Plates. 


For Plates 


44 by 34, 64 by 43, No Dark Slides 


£5 15s. Plates changed 
by turning a 
Button. 


Pictures 4} by 3} inches. 


RAPID EURYSCOPE. 


The most 
convenient 
yet invented 


‘* There is no doubt of 

its proving a most use- 
Mmful lens.’—J. TRAILL 
W Uavior, British ¥our- 


nal of Photography. 


Price, 
with Lens and 
Shutter, 


£6 Gs 





WIMSHURST MACHINES 


Work in any Weather. 


BEST QUALITY—15-1ncH—GIVING 44 SPARKS, £4 10s, 


£5 10s. 
£6 10s. 


17 9? 
3 1 


SCHOOL APPARATUS, 


Approved by Science and Art Department. 


HARVEY @2 PEAKS, 


6, CHARING CROSS ROAD, LONDON, W.C. 
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NEW BOOKS FOR ELECTRICAL ENGINEERS. 


PUBLISHED BY 


WHITTAKER & CO., 
Paternoster Square, London, E.C. 


By GISBERT KAPP, C.E., Member of the Council of the Institution of 


E lectric al Engineers. 

ELECTRIC TRANSMISSION 

of ENERGY, and its Transformation, Subdivision, and Distribution. 

A Practical Handbook, with numerous IWustrations. Second Editicn, 

thoroughly Revised and Enlarged. Crown 8vo, 7s. 6¢. 

[Now Ready. 

and we trust future 
ew. 


of this admirable book, 
"—Electrical Rez 
accorded a prominent = among 
"—Z/lectrician (New Yor 


‘* We cannot speak too highly « 
editions will follow in rapid succession. 
‘This excellent work . . . must be 

tie few standard works on the subject. 


By Sir DAVID SALOMONS, Bart., M.A.. Assoc. Inst.C.E., Member of 
the Council of the Institution of Electrical E ngineers, "&e. 


ELECTRIC LIGHT INSTALLATIONS, 
and the Management of A Practical Handbook. New 
Edition (Fifth), Revised and with numerous Illustrations. 
Crown 8vo, 55 

“We advise every man 

% work,” —L£ilectrical Ex 

* To say that this book is ‘ie best of its kind would be a poor compliment, 


Accumu lators. 
Enlarged, 
wh 10 has to do with installation work to study 
‘Aée? 


as it is practically the only work on accumulators that has been written.’-— | 
| 


Electrical Review. 
‘Ww ‘ill be found very valuable to those owning or having charge of installa- 


tions.” —/udnstries. 


By J. B.S« 


ELECTRICAL INFLUENCE 


MACHINES. Containing a Full Account of their Historical Develop- 
ment and Modern Forms, with Instructions for Making them. With 
36 Illustrations. Wide Crown 8vo, 4s. 6d. 
Part I.—General Sketch of the Phenomena and Leading 
Static ieee ity. Part 1I1.—Descripticn of Influence Machines. 
a ul Construction of Influence Machines. 


GRAY, 


Principles of 
Part III. 


WILLIAM WESLEY AND SON, 


Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND, LONDON. 


Just Published, Price 3d. 
A Classified Catalogue of New and SECOND-HAND WorkKS in 


ASTRONOMY, 
MATHEMATICS, 
PHYSICS. 


W. WESLEY & SON, 28 Essex Street, Strand, London. 


52 pp., Free on Application. 


(Ne. 230.) A CATALOGUE OF BOOKS 
ON THE MATHEMATICS, Pure and Applied, containing many 
Works of the Old Mathematitians, Mathematical and Astronomical 
Journals, Observations, &c. ; including ma any from the Libraries of the 
jate ArTHUR Bucnuetm, M.A., and E. Tempertey, M.A. (Part [., 
A-—L.) On Sale by— 


MACMILLAN & BOWES, 


a a 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Lilustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Just Published, 


Cambridge. 





| POND LIFE: 


| REPTILES. 


| life-history of British fish than 





YOUNG COLLECTOR SERIES. 


Fully Illustrated. Strongly Bound in Cloth, Neat, 
1s. each (Post Free. rs. 3d.). 

** Just the kind and amount of information required. It is not easy t 
understand how works like these can be made a commercial success. Cer 
tainly, nothing but the enorm»us circulation, which they well deserve, can 
render them so.” —Knowledge. ‘We have seen nothing better than this 
series. It is cheap, concise, and practical.”—Saturday Review. ‘‘This 
excellent series of hand-bcoks. The illustrations are uniformly good.’ 
—Academy. 

BUTTERFLIES, MOTHS, and BEETLES. W. F. Kirsy 
CRUSTACEANS and SPIDERS. F. A. Skuse, 
FUNGI, LICHENS, &c. PETER GRAY. 

James E. Bacnati 


MOSSES 
INSECTS. E. A. Butter, F.Z.S. 
SEAWEEDS, SHELLS, and FOSSILS. 3. B. Woopwarp 
ANTS, BEES. DRAGON FLIES, &c. W. Harcourt Batu 
COINS and TOKENS. Li. Jewitt and B. V. Heap. 
CATHARINE Hoptey 
E. A. BurLer. 
T. W. WiLLiams 
J. W. Wittiams 
POND LIFE: ALG, DIATOMS, &c. T. S. Smiruson 
EVERY MAN HIS OWN WHITE OF SELBORNE. 
THE NATURALIST’S DIARY. By CHS. 
ROBERTS, F.R.C S. With a Coléured Flower Chart. Limp Cloth 
2s. 6d. 
Intended to be used asa work of reference on Natural History, Climate 
and Rural Biology, and as a Journal in which to record new facts and ol 


SILKWORMS 
LAND and FRESHWATER SHELLS. 
FOSSILS. 


| servations, half of each page being ruled for MS. remarks 


“2 delightful. Gee. Will make every man his own White of Selborne 


| —Saturday Ke 


SWAN S¢ SN NE NSCHEIN & CO., Paternoster Square, E.C. 


Reduction in Price ot Day’s ** British and Irish Fishes.” 


In 2 Vols., Imperial 8vo, Cloth, Price 3 Guineas. Published originally at 


5 Guineas. 


_THE FISHES OF GREAT BRITAIN 


AND IRELAND. By FRANCIS DAY, F.L.S., 
merly Inspector-General of the Fishes of India. 


F.Z.S., &c., for 

This treatise includes a description of every fish found in the seas an 
rivers of Great Britain and Ireland, with a figure of each drawn fr 
nature. In addition to the fullest scientific details, it contains a more co! 
plete account of the habits, food, breeding, localities, migrations, and 
any work previously published ‘lhe mode 
of capture, whether by nets or lines, baits employed, and the uses for foo 
are given in detail, and the local names and varieties of each species ar 
described. ‘The volumes may be regarded as equally valuable to the fisher 
men, anglers, and the naturalists. 


genera 


Mr. Horace Cox begs to announce that he has purchased the Copyrig 
of this valuable Standard Work, and has greatly reduced the price, in ord 
to render it more easily av. ailable to Stude nts of Natural History, Fish 
men, and Angling Clubs. This Work contains nearly ‘Iwo Hundred Plate 
and many Woodcuts. 


HORACE COX, /¥eld Office, 


» 346 § Strand, W.C. 


Just Published, Price 3s. 6d. net. 
JOURNAL OF THE 
MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
No. 3. 

ConTENTS :—Director’s Report, No. 3.—Sense-Organs of Fishes, by W 
Bateson, with plate.- Oyster-Culture, by G. H. Fowler, with Plate.— 
Generative Organs of the Oyster, by Dr. Hoek, with 2 pla ates.—Oyst er 
Culture, by Lord Montagu of Beauliev.—Trawling Cruise in H.M.S 
Research, off the South-West Coast of Ireland, by. G. C. Bourne.—O 
Kchinoderms collected by the above, by Prof. Bell.—Anchovies in the 
English Channel, by J. ‘I. Cunningham.—Notes and Memoranda, w 
plate. 

DULAU & CO., 37 Soho Square, London. 
Now Ready, Price 5s. 
THE JOURNAL OF THE 
ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 


Vol. XIX. No. 4, May 1890, 


| Contains Papers by S. B. J. Skerrcuty, Dr. H. Rink, Epwarp Bea 


more, and Prof. A. C. HADnoNn; Anthropological Miscellanea ; ‘Title-pa 
and Index to Vol. XIX. 
London: TRUBNER & CO. 
DIGEST OF MR. HERBERT SPENCER’S WORKS, 
Second Edition now ready, 8vo, Cloth, Price 15s. 

AN EPITOME OF THE SYNTHETIC 
PHILOSOPHY. By F. HOWARD COLLINS. With a Preface 
by HERBERT SPENCER. 

‘*I have read portions taken at random here and there, and have found 
them very well done.”—Mr. SpENCER in Preface. 


WILLIAMS & NORGATE, London and Edinburgh. 
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DIARY OF SOCIETIES. 


LONDON. 


TAURSDAY, Mav 135. 


CHEMICAL SociEty, at 8.—Ballot for the Election of Fellows.—On Diethyl- 
phosphorous Acid: Prof. Thorpe, F.R.S., and Barker North.—The 1o- 
Isomeric Dichloronaphthalenes ; and The Action of Chlorine on Naphtha- 
lene and Naphthalene Derivatives : Prof. Armstrong and W. P. Wynne.— 
A Third Naphthaquinone: Prof. Meldola and Frank Hughes. 

SociETY OF ARTS, at 5.—Jamaica and its Forthcoming Exhibition: C. 
Washington Eves, C.M.G.—At 8.—Design applied to Wood-Carving : 
Lewis F. Day. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8. 

Roya. InsTITUTION, at 3.—Flame and Explosives: Prof. Dewar, F.R.S. 


FRIDAY, May 16. 


PuysIcat Soctety, at 5.—On Huygens’s Gearing in Illustration of Electric 
Induction: Lord Rayleigh. —On Dr. R. 
Physical Basis of Music; Prof. S. P. Thompson. 

Roya Boranic Society, at 4. 


Rovat InstiTuTION, at 9.—The Photographic Image: Prof. Raphael 


Meldola, F.R.S. 
SATURDAY, May 17. 


E — Fietp Cup, at 7.—Memoir of John Brown, F.G.S.. of Stanway: 
P. Wire.—On the Undulations of the Chalk in Essex: W. H. Dalton. 
en on ay Geological Ramble in Connection with the Coggeshall 
Excursion : H. Dalton, 
Rovau amma, at 3.—Recent Excavations in Greece: Dr. Charles 
Waldstein. 


MONDAY, May 19. 
Society oF ARTS, at 8.—Sugar, Tea, Coffee, and Cocoa ; their Origin, Pre- 


paration, and Uses; Richard Bannister. 
Victoria INSTITUTE, at 8.—Flint Implements and the Antiquity of Man. 


TUESDAY, May 20. 


ZooLocicaL Society, at 8.30.—On the Reported Discovery af Dodo’s 


Bones in a Cavern in Mauritius: Sir Edward Newton, K.C.M.G.—On a 
New Toucan of the Genus Pteroglossus: P. L. Sclater, F.R.S.—On the 
Remains of some Large Extinct Birds from the Cavern Deposits of 
Malta: R. Lydekker.—Description of the Modifications of Certain Organs 


which seem to be IIlustrations of the Inheritance of Acquired Characters 


in Mammals and Birds: Dr. Hans Gadow. 

MINERALOGICAL Society, at 8.—On the Relations between the Gliding 
Planes and Solution Planes of Augite: Prof. J. W. Judd 
on Bowenite or Pseudo-jade from Afghanistan : Major General C. A. 
MacMahon.—On the Mexican Meteorites, with especial regard to the 
Supposed Occurrence of Wide-spread Meteoritic Showers: L. Fletcher, 


F.R.S.—Svecium, a “New Metal from the Mine of Hausmannite and | 


Braunite, Sjézgrufvan: L. J. Igelstréim. 
Society OF ARTS, at 5.—The Iadustrial Arts of Japan: A. Lasenby 
Liberty. 


RoYAL STATISTICAL SociETY, at 7.45.—The Position and Prospects of | 


Industrial Conciliation: L. L. Price. 

INSTITUTION OF CIVIL ENGINEERS, at 8.—Ballot for Members.—The 
Keswick Water-Power Electric Light Station: W. P. J. Fawcus and E. 
W. Cowan. 

Rovat INSTITUTION, at 3.—The “Art of Engraving—(3) Mezzotint En- 
graving : Louis Fagan. 


WEDNESDAY, May 21. 


RovaL Mgreorotocicat Society, at 7.—Rainfall of the Globe—Com- 
parative, Chronological: W. B. ‘Tripp.—Mutual Influence of Two 
Pressure Plates upon each other, and Comparison of the Pressures upon 
Small and Large Plates: W. H. Dines.—On the Variations of Pressure 


caused by the Wind blowing across the Mouth of a Tube : W. H. Dines. | 


Society or Arts, at 8.—The Mannesmann Process for making seamless 
lubes: J. G. Gordon. 

Ro VAL MicroscopicaL Society, at 8,—Micrometric Measurements with 
he Microscope; E. M. Nelson. 


THURSDAY, May 22. 


Roya Society, at 4.30.—A Contribution to the Etiology of Diphtheria : 

Dr. Klein, F. R. S.—The Chemical Products of the Growth of Bacillus 
thracis and their Physiological Action: Dr. Sidney Martin.—On the 

Development of the Atrial Chamber of Amphioxus: Arthur Willey.—On 
a Method of Determining the Value of Rapid Variations of a Difference 
of Potential by means of the Capillary Electrometer: G. J. Burch. 

ZooLOGICAL SOCIETY, at 4. 

NSTITUTION OF ELECTRICAL ENGINEERS, at 8. 

Rovat INSTITUTION, at 3.—Flame and Explosives: Prof. Dewar, F.R.S. 


FRIDAY, May 23. 


Rovat Botanic SociEry, at 4. 

AMATEUR SCIENTIFIC SOCIETY, at a oli and Vulcano (illustrated 
with Lantern Photographs taken i in 1889): L. W. Fulcher. 

Rovat INSTITUTION, at 9. —The Manners oa “Customs of the Torres Straits 
Islanders: Prof. A. C. Haddon, 


SATURDAY, May 24. 


L = *GAN SOCIETY, at 3.—Anniversary Meeting.—Election of Council and 
fficers, 
"| INSTITUTION, at 3.—Recent Excavations in Greece: Dr. Charles 
stein. 





Ki inig’s Researches on the | 
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NEWTON & CO., 


SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THF GOVERNMENT. 


Makers of every descrip- 
tion of OPTICAL and 
PHYSICAL  APPARA- 


for Colleges, Institutions, 
&e. 

Catalogue of 
OPTICAL LANTERNS, 
PROJECTION APPA- 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 
144 pages, 6d. 
WIMSHURST ELECTRICAL MACHINE. 
Best Quality, 15 in., £5; 18-in., £6 tos. As made for the Science and Art 
Dep: artment, and the Universities of Oxford, Cambridge, and London. 


NEWTON & CO., 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C 


JOHN J. GRIFFIN & SONS, Ln, 


PHOTOGRAPHIC DEPARTMEN = 
MANAGER 
ROBERT C. MURRAY. 
CAMERAS, LENSES. 
Special Compiete Sets. 
DRY PLATES AND CHEMICALS. 


Well-fitted Dark Room for Use of Amateurs. 
Free Instruction to Beginners. 
\ ILLUSTRATED CATALOGUE IN PREPARATION, 
\ Price List upon Application. 
22 GARRICK STREET, COVENT GARDEN, LONDON, W.C. 


SPECTROSCOPES & SPECTROMETERS 
TELESCOPES OR LABORATORY USE, 


With ‘* Rowlands’s’’ Metal Gratings, or with Prisms of every Description 
gs, 


DISK PRISMS AND MOUNTINGS 
For Photographing the Stars on Secchi’s Plan. 


A. HILGER, 
Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD ROAD, 
Lonpon, N.W. 





GOLD MEDAL, Highest Award, Inventions Exhibition, 
1885. 


KING, MENDHAM, & Co., 


Electrical Engineers 
AND 


Manufacturing Electricians, 

SPECIALTIES.—K.M.B. Patent 
Pocket Galvanometer. Price, Post free, 
12s. 9d. ; Case, rs. 6d. extra, Testing 
Instruments, Primary Batteries, Wims- 
hurst Machines of Improved Pattern. 


Western Electrical Works, 
BRISTOL. 
New ILiustTraTED CATALOGUE, 
Post free, 44d. 


; Specially compiled List of Electrical 
Publications, post free, 2 
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TWENTY-SEVENTH ANNUAL PUBLICATION. RE-ARRANGED THROUGHOUT. 


THE STATESMAN’S YEAR-BOOK. A Statistical and Historical Annual of the 
States of the Civilized World, for the Year 1890. Twenty-seventh Year of Publication. (Revised after Official Returns.) 
Edited by J. SCOTT KELTIE, Librarian to the Royal Geographical Society. Crown 8vo, Ios. 6d. 

The Zimes says :—‘‘ The additions have been many, all increasing greatly the value of the work. . . . The whole arrangement 
of the compilation has been recast and made more systematic and logic: al... . Much new and useful information is tabulated con- 
cerning each State, . . . the internal evidence showing that the information has been obtained from, or revised at, head-quarters. 
Throughout, all the latest changes have, so far as we have tested the book, been recorded.” 

The Atheneum says a “* We are able unreservedly to praise the issue of ‘ The Statesman’s Year-Book, 1890.”’ 

The Sfeaker says :—‘‘ Mr. Keltie may be congratulated on having distinctly improved a volume which is ils recognized 
as the best and most reliable international statistical year-book in existence. ‘ 

The Sfectator says :—‘* The ‘ Year-Book’ has, in point of arrangement, been altogether revolutionized, and revolutionized in 
a way which will at the very least triple its value tothe ordinary English consulter of reference books. . . . Mr. Keltie’s grouping is 
faultless, and his /y‘cc’s of the information that is forthcoming in regard to any little-known country is the perfection of succinctness. 

The best manual of its kind in the world.” 


MACMILLAN AND CO., LONDON. 


SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 
MICHAEL FARADAY. WILLIAM ITARVEY. 
THOMAS HENRY HUXLEY. SIR GEORGE B. AIRY. 
CHARLES DARWIN. J. LOUIS R. AGASSIZ. , 
JOHN TYNDALL. JEAN BAPTISTE ANDRE DUMAS. 
GEORGE GABRIEL STOKES. SIR RICHARD OWEN. 
SIR CHARLES LYELL. JAMES CLERK MAXWELL, 
SIR CHARLES WHEATSTONE. [AMES PRESCOTT JOULE. 
SIR WYVILLE THOMSON. WILLIAM SPOTTISWOODE. 
ROBERT WILHELM BUNSEN. ARTHUR CAYLEY. 
ANROLF ERIK NORDENSKJOLD. SIR C. W. SIEMENS. 
SIR WILLIAM THOMSON. JOHN COUCH ADAMS. 
HERMANN L. F. HELMHOLTZ. JAMES JOSEPH SYLVESTER. 
SIR JOSEPH DALTON HOOKER. DMiTRI IVANOWITSH MENDELEEFF. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, 
or the Set of 26 Portraits in a Handsome Portfolio for £6 15s. Od., carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and Money Orders payable to MACMILLAN & CO.,, 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 


FRY’S 





“Excellent Copies of the actual, natural Handwriting, als: 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


JAUTOCORYIST 


Pure Concentrated 
Very fluid ink, used with ordinary pen and paper Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


~ SUBSCRIPTIONS = i NATURE.” , | London Wall, London, and 52 Princess Street, Manchester. 


MOR. 6468 46.46 Rw RA RD 28 

oo er ee 

Quarterly .. « ¥ 
To the United States, the + Continent, &e. : 

We. ke ee ip iy . 30 For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 

cual eum, MCLEE RCT ULCERS. If effectually rubbed on the Neck and Chest, it cures 

Quarterly ~ «ts os a SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
To — a and Japan - — GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. 

ear. * o-oo es @ & 2 ‘ 
Half- Ee ob ae ee Se 648 eG 36 
a re ee eee 


Gold Meda 
awarded to 





J. S. Fry & Sons. 





Paris Exhibitions 








AN 


HOLLOWAY'S OINTMENT Weneataaraes 


REMEDY 





ona ARORE 


BEST BLACK INK KNOWN. 
. —_—— DRAPER’S INK (DICHROIC). 
CHARGES FOR ADVERTISEMENTS. DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Three Lines in Column 2s, 6d. od. per Line ates. Writing becomes a pleasure when this Ink is used. It has been adopted 
& ‘ the principal Banks, Public Offices, and Railway Companies throughou 
One Eighth Page, or Quarter Column . . . 0 18 Ireland. 
Quarter Page, or Half ; So 15 It writes almost instantly full black. | Flcews easily from the Pen. 
Half a Page, ora Column ........ 3 5 Does not corrode Steel Pens. Blotting-paper may be applied at t 
MUMMIES es nb neo we aha he Is cleanly to use, and not liable to Blot. moment of writing. 
Can be obtained in London, through Messrs. Barctay & Sons, poe g 


Money Orders payable to MACMILLAN & CO don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newga 
.? Street ; “and to be had of all Stationers. 


OFFICE: 29 BepForD STREET, STRAND, W.C. BEWLEY & DRAPER (Limited), Dublin. 


Aang 





nized 


zed in 
ing is 
tness. 
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each ° 
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dat tt 
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MESSRS. MACMILLAN AND CO.’S NEW BOOKS. 
THE GOLDEN BOUGH: A Study in Comparative Religion. By J. G. Frazer, 


M.A., Fellow of Trinity College, Cambridge. 2 vols., 8vo, 28s 


PURE LOGIC: AND OTHER MINOR WORKS. BY W. STANLEY 
JEVONS, M.A. (Lond.), F.R.S., LL.D. (Edin.). Edited by ROBERT ADAMSON, M.A., LL.D., Professor of Logic 
at Owens College, Manchester, and HARRIET A. JEVONS. Witha Preface by Prof. ADAMSON,  8vo, tos. 6d. 


CAPITAL AND INTEREST. A Critical History of Economical Theory. By 
EUGEN V. BOHM-BAWERK, Professor of Political Economy in the University of Innsbruck. Translated, with a Pre- 
face and Analysis, by WILLIAM SMART, Lecturer on Political Economy in Queen Margaret College, Glasgow. 8vo, 145. 


FIRST LESSONS IN POLITICAL ECONOMY. By Francis A. WaALkeEr, 


Ph.D., LL.D., Author of ‘ Political Economy,” ‘* The Wages Question,” &c. Crown 8vo, 5s. 


AMONG THE SELKIRK GLACIERS: being the Account of a Rough Survey 
inthe Kocky Mountain Regions of British Columbia. By WILLIAM SPOTSWOOD GREEN, M.A., F. ns. S.;. Asks 
Author of ‘‘ The High Alps of New Zealand.” Crown 8vo, 7s. 6d. 

The Athenaum says :—‘‘ The record of his trip is at once lively and instructive.” 
The Lall Mall Gazette says :—‘‘ Every mountaineer should read Mr. Green’s book.” 


” 


The Saturday Review says :—‘‘ To read his account of the ascent of Mount Bonney is truly invigorating. 


MYTHOLOGY AND MONUMENTS OF ANCIENT ATHENS: being a 
Translation of a portion of the ‘‘ Attica”*of .Pausanias, by MARGARET DE G. VERRALL. With Introductory 
Essay and Archeological Commentary by JANE E. HARRISON, Author of ‘* Myths of the Odyssey,” ‘‘ Introductory 
Studies in Greek Art,” &c. With Illustrations and Plans. Crown 8vo, 16s. 

The Daily News says -—‘‘ The most useful volume for archzologists, mythologists, and serious tourists in Athens that British 
scholarship has produced fc- a long time.” 


ORGANIC EVOLUTION AS THE RESULT OF THE INHERITANCE 
OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. By Dr. G. H. 
THEODOR EIMER, Professor of Zoology and Comparative Anatomy in Tiibingen. ‘Translated by J. T. CUNNING- 
HAM, M.A., F.R.S.E., late Fellow of University College, Oxford. 8vo, 12s. 6¢. 

The Scotsman says :—‘‘ Mr. Cunningham has done his work as a translator with scrupulous care and uniform excellence that 
ces it beyond criticism.” 
The A/anchester Examiner says :—‘‘ As a collection of novel, interesting, and significant facts, well arranged for their intended 


purpose, Prof. Eimer’s book merits the warmest praise.” 


The Glasgow Herald says :—*‘ It is an excellent translation of an exceedingly interesting work.” 


A GENERAL VIEW OF THE CRIMINAL LAW OF ENGLAND. By 


SIR JAMES FITZJAMES STEPHEN, K.C.S.1., D.C.L., Hon. Fellow of Trinity College, Cambridge, a Correspond- 
ing Member of the French Institute, a Judge of the Supreme Court, Queen’s Bench Division. Second Edition, Demy 
8vo, 145. 
The first edition of this work was published in 1863. The new edition is substantially a new work, intended as a text- 
k on the Criminal Law for University and other students, adapted to the present day. 


NAUTICAL SURVEYING. By the late Vice-Admiral SuHortLanp, LL.D., late 
Fellow of Pembroke College, Cambridge. Published by his Widow and Children. $vo, 215, 


Now Ready, Parts I. and II., Price 8s. each. 

MONOGRAPH OF THE BRITISH CICADA! OR TETTIGIDA£ (Frog- 
hoppers and Grassflies)) By GEORGE BOWDLER BUCKTON, F.R.S., Corr. Memb. Acad. Nat. Hist. of Philadelphia, 
Memb. de la Soc. Ent. de France. Illustrated by more than 400 Coloured Drawings. In Eight Parts. Demy 8vo. Parts 
I, and II. 8s. each. 

DEDICATED BY PERMISSION TO THE QUEEN. 

THE HISTORY AND PROGRESS OF DISTRICT NURSING FROM 
ITS COMMENCEMENT IN 1859 TO THE PRESENT DATE, including the foundation by the Queen of the (Jueen 
Victoria Jubilee Institute for Nursing the Poor in theirown Homes. By WILLIAM RATHBONE, M.P. Crown 8vyo, 


2s. 6d. 


NOTES ON AMERICAN SCHOOLS AND TRAINING COLLEGES. 
Reprinted from the Report of the English Education Department for 1888-89, with permission of the Controller of H.M.’s 
Stationery Office. By J. G. FITCH, M.A., LL.D., one of H.M.’s Chief Inspectors of Training Colleges. Globe 8vo, 


2s. 60. 


ELEMENTARY STATICS. By the Rev. J. B. Lock, M.A., Fellow and Bursar 


of Gonville and Caius College, formerly Master at Eton. .Second Edition. Globe 8vo, 45. 6:/. 


DYNAMICS FOR BEGINNERS. Bythe same Author. Third Edition. Globe 


MACMILLAN AND CO., LONDON. 
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In Crown 8vo, Second Edition, Price €s. 


rEieeGcggiiiHt Tv 
By P. G. TAIT, M.A., 


Professor of Natural Philosophy in the University of Edinburgh. 


TAIT. 


a8 


In Crown 8vo, Price 7s. 6d. 


PROPERTIES OF MATTER. 
By P. G. TAIT, M.A., &c. 


ADAM & CHARLES BLACK. 


“ ALGEBRA.” 


Edinburgh : 


PROF. CHRYSTAL’S 


Now Ready, in Two Vols. Crown 8vo. 


ALGEBRA. 


An Elementary Text-book for the Higher Classes of Secondary 
Schools 


By G. CHRYSTAL, M.A., LL.D., 


Professor of 


and for Colleges. 


Honorary Fellow of Corpus Christi College, Cambridge ; 


Mathematics in the University of Edinburgh. 


rT I., Second Edition, Crown 8vo, pp. 559, Price 10s. 6d. 


Part II., Crown Price 12s. 6d. 


8vo, pp. 588, 


ADAM & CHARLES BLACK. 


Edinburgh: 











W. WATSON & SONS. 
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At the PARIS EXHIBITION, 1889, the CLARENDON PRESS obtained 
the ONLY GRAND PRIZE and TWO out of the five GOLD MEDALS 
that were awarded to wnae-ar-ah prints: and Publishers, 





CLARENDON PRESS NEW BOOKS. 


NEW VOLUME OF CHAMBERS’ S “HANDBOOK OF 
ASTRONOMY.’ 
Just Ready, 8vo, Cloth, ars 


A HANDBOOK OF DESCRIPTIVE AND 
PRACTICAL ASTRONOMY. By G. F. CHAMBERS. F.R.: 
Vol. IL, INSTRUMENTS AND PRACTICAL ASTRONOMY 
The remaining Volume, III., THE STARRY HEAVENS, will be 
published in due course. 

‘A vi alual ile mine of astronomical information carefully brought up to 
pm =i 
Vol. I., PLANETS, AND COMETS, is still on sale, price 215 
NEW pet BY MR. HENRY age ET. 

Just Publishej, Extra Feap. 8vo, Cloth, 3s. 6d. 


A PRIMER OF PHONETICS. By Henry 
SWEET, M.A., Balliol College, Oxford, Hon. Ph. D. Heidelberg. 
Just Published, Crown 8vo, Cloth, ros, 


HISTORY OF BOTANY (1530-1860). By 
JULIUS VON SACHS, Professor of Botany in the bn ge of 
Wurtzburg. Author ~~ Translation by H. E. F. GARNSEY. M.: 
Fellow of Magdalen College, Oxford. Revised by I. BAY L E Y 
BALFOUR, M.A., F.R.S., Professor of Botany, Edinburgh. 

NEW — BY PROF. LUIGI CREMONA. 
Just Ready, 8vo, Cloth, 8s. 6d. 


GRAPHICAL STATICS. Two Treatises on the 
Graphical Calculus and Reciprocal Figures in Graphic Statics. By 
LUIGI CREMONA, Professor of Mathematics in the Universit y. ‘ f 
Rome, Foreign Member of the Royal Society. Authorized Eng 
Translation by T. HUDSON BEARE, Professor of Engineering 
Heriot-Watt College, Edinburgh. . 

Medium 8vo, Cloth, 21s 

THE ANATOMY OF THE FROG. By Dr. 
ALEXANDER ECKER, Professor in the University of Freibi 
Translated, with numerous Annotations and Additions, by G EORG F 
HASLAM, M.D. ; and Profusely Illustrated with 25 : Woodent s and 
Coloured Figures. 

FULL CLARENDON PRESS CATALOGUES SENT FREI 
ON APPLICATION. 
HENRY FROWDE, Clare ndon Press Warehouse, Amen 
Corner, E.( 


THE ‘SU IN, 


vondon : 





Awarded 20 GOLD AND “OTHER MEDALS at v. arious International Exhibitions, including 
2 GOLD MEDALS Paris Exhibition, 1§ 


90, for Microscopes, &c. 


NEW, a, _ INTERESTING MICROSCOPIC OBJECTS. 


New Slide taining about 
Hunga: ry—very fine 

Type Slide of about 60 Diatoms from Simbirs ™ ase one 

Very be: uutiful Group of Eggs of Butterflies, Moths, &e. —Opaque ... 

Type Slide of Eggs of Butterflies, Moths, &c. —Opaque, named 

Strewed Diatoms tr ym North S« a, Cuxhaven—Opaque... a 

Elytron of Diamond Be in Sees very brilliant 

Fluke from Sheep (Fe rsciola hepatica)—Stained . 

Very. — > Arranged Group of. various Di atoms—suitable for Ks oirées, 


various Diatoms from St. Peter, 


Dis h - 1 “fro m Vapour r of Co ke—for Pola urs cope 


Ss. 
tion of Tentacle of Sea Anemone, showing Thread Cells, &c. 1 
Trans. Section of Ascaris from Horse, showing Alimentary Canal, Ovi- 
ducts, Us srus, Muscle, &c. eee «eo ove ee 
Amphioxus—Trans. Section throug th Phi arynx 
Phantom Shrimp (¢ ‘aprella linearis os 
Kidney of Sr: ypical Crustacean 
Sp onge Spi 
7 é 


Trans. Se 


s fr om Jerem e, ia Gro nup—very curious.. 
i endec 


itis, Male, Female, » anc dL arva—on ‘Ouc Slide 
itz cal Section of Foetal Hand, showing commencement of ossi 
fication in metacarpal bones ove see an — eo 


Any of the above forw watee on receipt of Remittance for Price. 


ILLUSTRATED CATALOGUE OF MICROSCOPES, &c. 
CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS forwarded Post free on application to— 


W. WATSON & SONS, 


WANSTON STREET, 


ND 251 S 


ri 
| 
| 


INDICATED. 


. OTTO” 


2-MAN TO 100 H.P. 


-CROSSLEY'S 
_ OVER 31,000 SOLD. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, 


313 HIGH HOLBORN, LONDON, W. 


MELBOURNE, AUSTRALIA. 


ESTABLISHED 1837 


ted, 


NEW COMBINATION 
‘6 
_ SMAN OTTO” AND PUMP, 
Suitable for Country Mansions. 
| Plamp can be disconnected at pleasure, ana 
Engine used for other purposes, such as driving 
amateur’s workshop, laundry machinery, chaff- 
cutting, &c. 
-» CROSSLEY BROS, 
Limi 
MANCHESTER. 


| CROSSLEY’S 








Printed by RicHaRD CLay e Sons, 
MAcMILLAN AND Co., 


LimiTED, at 7 and 8 Bread Street Hill, 
29 Bedfird Street, Strand, London, W.C.. 


Queen Victoria Stret, in the City of London. and Published by 
and 112 Fourth Avenue, New York. —Tuu Rspay, May 15, 1890. 





INDEX NUM™MBER. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
** To the solid ground 
Of Nature trusts the mind which builds for aye.”—\WoORDSWORTH. 


No. 1073, VOL. 42.] THURSDAY, MAY 22, 1890. [PRICE 30 CENTS 


Registered as a Newspaper at the General Post Office. } [All Rights are Reserved. 


NEWTON'S PATENT N ALDER BRO & 
Scientist’ s Biunial Lantern, S. CO. 


ae Wa Oxford and London University SEND FOR NEW EDITION OF 
Extension Lecturers, &c. ; 


" Highest quality only, £14 14 ILLUSTRATED CATALOGUE 


New Catalogue of Optical Lanterns, 
ben Projection Apparatus, and Scientific 


east my and other Slides, Four Stamps. 
a aia a om. ELECTRICAL & OTHER SCIENTIFIC 
Opticians to the Queen and INSTRUMENTS. 


the Government, 


3 FLEET STREET, LONDON. 
132 HORSEFERRY ROAD, 
WESTMINSTER. 


EE 
OF 


TELEPHONE No. TELEGRAPHIC ADDRESS, 
3120. SECOHM, LONDON. 


THE a SCIENTIFIC INSTRUMENT COMPANY, NEGRETTI AND ZAMBRA, 
ST. TIBB’S ROW, CAMBRIDGE. SOLE MAKERS OF 


MAKERS OF | JORDAN'S yon SUNSHINE RECORDER. 


PHYSICAL, PHYSIOLOGICAL, BOTANICAL, AND ; Sosnis aalt Wiis Wane 
SCIENTIFIC APPLIANCES GENERALLY, <n form. 





Price 


Descriptions of wits may be obtained on application. , x 
' AF \:) £5 15s. 6d. 
With a supply of Charts. 


and Colour Printing, as well as the various processes connected with | roa kt ; [A => 
S19 7/1] New| NEGRETTI 


Drawings made on Stone and Wood, and the most refined work in Lithography 


Photography, done on the premises. 
Sole Authorized Makers of Pror. Ewinc’s SEISMOMETRIC APPARATUS. BAAS Af | £ kp 
uartz Fibres made as described by Mr. C. V. Boys. y \ 
Agents for z Microscopes of Cart Zetss, of Jena, and for the Earthquake \ \Y : de | Ls ZAMBRA, 
Model (made in Japan) of Pror. Sekiya. = . = | Fe... am 
H TO THE QUEEN, 
ae a Se i HoLporn VIADUCT. 


Vol t fi ye a / : 
Price to Subscribers 21s. per Volume, post free. | : <S Branches —4s Cornhill ; 
122 Regent St., London 


THE JOURNAL OF PHYSIOLOGY. mn = Festa 
Edited by MICHAEL FOSTER, M.D., F.R.S. ON “ne 
Published by the Proprietors and sold on their behalf at 
NEGRETTI & ZAMBRA'S “ Illustrated Catalogue,’’ 600 Pages, 


cay - (p THECAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY'S WORKS, | -AMBRA'S “Illustrated Cats 
Telegraphic Address : ‘‘ Negretti, Londos.”’ 


390 ST. TIBB’'S ROW, CAMBRIDGE. Telephone No. 6583. 















ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS, of 125 Guineas and 
£60 respectively, open to all First-Year Students, will be offered for Compe- 
tition in SEPTEMBER 18090. 

cial Classes are held om hout the Year for the PRELIMINARY 
SCIENTIFIC and INTERMEDIATE M.B. Examination of the Uni- 
versity of my and gt be > ee at any time. 

Entries may be made ectures or Hospital Practice, and Special 
Arrangements are made for Seuhente entering in their Second or subsequent 
Years ; also for Dental Students and for Qualified Practitioners. 

Prospectus and all Particulars may be obtained from the Medical 


Secretary, Mr. GzorGE RENDLE. 
E. NETTLESHIP, Dean. 





NEW SOUTH WALES. 
TECHNICAL EDUCATION. 


ASSISTANT ORGANIZER OF TECHNICAL CLASSES. 

The GOVERNMENT of NEW SOUTH WALES invite Applications 
fron: Gentlemen, thoroughly qualified to fill the above-named post, and pos- 
sessing a practical knowledge of Engineering. 

The Salary will be at the rate of £550 per annum, with a first-class passage 


to Sydney. 
Applications, stating Candidates’ Age, and accompanied by Testimonials 
and References, must be sent to the undersigned, not later than May 31 


next. 
SAUL SAMUEL, 
Agent-General for New South Wales. 


9 Victoria Street, London, S.W., April 18, 1890. 





THE VICTORIA UNIVERSITY. 


An Entrance Examination in Arts (introductory to the Faculty of Medi- 
cine) will be held-in Owens College, Manchester ; University College, Liver- 
pool ; and Yorkshire College, L eeds, on MONDAY, June 16, and following 





Days. 
A Preliminary Examination (introductery to the Faculties of Arts, 
Science, and Law) will be held in Owens College, Manchester ; University 


pone Liv erpool ; 
, and following Days. 


NALURE 








and Yorkshire College, Leeds, on THURSDAY, June 


| 
“Notice (in writing) of intention to be present should be sent in on or before 


June 1, to the University RecisTrar, from whom conditions of Entrance 
and further Paz uaticul ars as to these and other Examinations can be obtained. 
Manchester, 18 


UNIVERSITY COLLEGE OF ‘SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


CHAIR OF MECHANICAL ENGINEERING. 
The Council are prepared to appointa PROFESSOR of MECHANICAL 
ENGINEERING in the new Engineering Department. The Stipend of 


the Professor will be £300 per annum. 
Applications, together with Testimonials and References, should be for- 


warded before JUNE 10, 1890, to 
IVOR JAMES, Registrar. 








Cardiff, May 7, 1890. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The Council are prepared toappoint a DEMONSTRATOR and Assistan 


Lecturer in CHEMISTRY at a salary of £120 per annum. 
Applications, with Testimonials and References, should be forwarded 


before JUNE 9, 1890, to 
IVOR JAMES, Registrar. 





Cardiff, May 7 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 


PROFESSOR OF ENGINEERING, 


The Committee of Management require the Services of a Properly-quali- 
fied PROFESSOR of ENGINEERING, who will have charge of the New 
Technical Schools and Engineering Laboratories. Salary £300 a Year, with 
a Share of the Fees, guaranteed at £100 for the First Year. Further Par- 
ticulars may be — of the Town Cierk, Guildhall, a 





CIVIL SERVICE COMMISSION. 


FORTHCOMING EXAMINATION. 


ASSISTANT eee in the ART BRANCH of the South Kensington 
Museum (18-30), 

The date speci aa i is a latest at which Applications can be received. 
Thevw must be made on Forms to be obtained, with Particulars, from the 
Secretary, Civil Service Commission, London, S.W. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Fredericella sultana, with sketch and 
description. He also sent out Paludicella erg Lophopus crystallinus, 
Argulus foliaceus, Core , Philodina roseola, Floscularia, Corethra plumi- 
cornis, Melicerta ringens, Stephanoceros ; also Amoeba, Hydra, Vorticella, 
Crayfish, Dog-Fish, Amphioxus, and other Specimens for Biological Labora- 


tory work, 
Weekly Announcements will be made in this place of organisms T. B. 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 13.. 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, rs. eact. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principatc—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
_ of the Royal Agricultural Society, 1888. 








SILVERED-GLASS REFLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
“Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 


Chelmsford. 


FOR SALE.—LA CONCHYLIOLOGIE, 
2 Vols. Letterpress and 1 Vol. Plates. La Lithologie and La Con- 
chyliologie, Plates, and Genera Vermium, Plates; all in perfect con- 

dition. From Lord Etpon’s Sale. Offers wanted.—W. B , 133 Manor 








Road, Brockley, S.E. 







SPECTACLES scientifically adapted to remedy impaired vision : 
Mr. ACKLAND. Surgeon, daily, at HoRNE AND THORNTHWAITE’Ss, 
Opticians to the Queen, 416 Strand, London. The weak-sighted should 
read Ackland’s ‘‘ Hints on Spectacles,” éd., post free. 


INSTRUC- 


Post free, 74¢.— 











‘WEATHER FORECAST 
TION CHART,” for hanging alongside Barometers. 
Ackroyp, The Whe: atleys, Birkenshaw, Leeds. 





OSTEOLOGICAL SPECIMENS, 
—— eine BROS., 49 Hardman Street, Liverpool. 


MANUSCRIPT COPYING 


Special attention given to Papers on Technical Subjects 
for Public Reading. 


Price, rs. 3¢. per 1000 Words. Manifold Copies, 1s. per 1000 Words. 


STANDARD TYPEWRITING CO., 90 & or , ors St. (third floor), E.C., 
and at 38 Arlington Square, N., and 41 Goldney Road, W. 


JOHN J. GRIFFIN & SONS, Limitep, 
CHEMICAL, PHILOSOPHICAL, AND 
PHOTOGRAPHIG APPARATUS, 


22 GARRICK STREET, COVENT GARDEN, 
LONDON. 





By Typewriter. 








CHEMICAL APPARATUS of every description for Analytical Opera- 
tions and Experiments of Demonstration. 


APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 
nics, Hydrostatics, Acoustics, Light, Heat, Electricity, 
of Physical Science. 

SEND FOR CATALOGUES, FREE ON APPLICATION. 


and other Branches 











bjects 


ds. 
,E.C., 


Opera- 


Mecha- 
sranches 
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MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


A Large Collection of Beautiful Mineral Specimens, including a VERY 
FINE GROUP OF SENARMONTITE CRYSTALS, VERY BRIL- 
LIANT MANGANITES, WULFENITES, VANADIMITES, HAR- 
MATOME, from Oberstein and Scotland; NATROLITES, Auvergne ; 
CHILDRENITES, ARAGONITES, and MELANUPHLOGITE. 


FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 
CHISELS, and BLOWPIPE APPARATUS. 
Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Lessons given. Catalogues Free. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest, 


Mr. Butver has lately obtained and has now on view a fine series of 
banded blue Fluors, rare Calcites, Quartz afier Barytes, and doubly ter- 
minated Quartz from Cumberland, Mylonite Schist and other interesting 
Scotch Rocks, some thousands of Oolitic Fossils, including the Bravender 
Collection, new Rock-slides illustrative of Teall’s * Petrogrs aphy,” and a 
selection uf specimens of Amphioxus (6d. each) preserved in different media. 
Arrangements have been made for the supply of Scyllium and other Zoological 
Specimens to order. 


BRYCE-WRIGHT’S. MUSEUM, 


26 SAVILE ROW, LONDON, W. 

(OrF REGENT STREET), 
Contains Minerals, Precious Stones, Stone Implements (Palzo- 
lithic and Neolithic) ; also New Zealand Jade Meres, Tikis, and 
other Savage Weapons, Bronze Implements ; Works of Art in 
Jade, Rock Crystal, &c.; Vases and Table-Tops in Stone ; 
Arms and Armour, and other Specimens of Natural History, all 
of which are 

FOR SALE AT THE LOWEST PRICES. 
ESTABLISHED 1845. 

Boxes sent upon Approval, 

On parle frangais. Man spricht Deutsche, 


GEOLOGICAL COLLECTIONS. _ 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Maho any Cabinets. 100 Specimens, 25s. ; 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


HOLLOWAYS PILLS [oa 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI-~ 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 
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MINERALOGY AND GEOLOGY. 


| SPECIAL = TYPICAL COLLECTIONS FOR STUDENTS , 
ECTURERS, AND MUSEUMS. 


EVERY RE visits FOR PRACTICAL WORK, g CABINETS. 
SES, APPARATUS OF ALL KIND 
The Largest Stock in England of Rocks, so 
Minerals, Fossils, 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


>i STANLEY ie 


Mathematical Instrument Manufacturer to H.M. Government, Council o 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the onl 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 








Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Pians (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 


SUBSCRIPTIONS TO * NATURE. r 


eat kee ae 

Half-yearly. .... cto oe 

Quarterly ... a ae 
To the United States, the Continent, hee. 

; A eae ae ° 30 

a ne eer ae 15 

Quarterly 8 
To —. pate and Japan: _ 

i. re a rare rae 32 6 

Half-yearly. . . . i ee me 16 6 

Quarterly eo 8 6 


CHARGES FOR ADVERTISEMENTS. 








Three Lines in Column 2s. 6d. 9d. per Line im 
4 


One Eighth Page, or QuarterColumn ... 0 18 
Quarter Page, or Halfa Column ..... I 15 
Half a Page, ora Column ... 3s 
Whole Paye - 6 6 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 











The 


Half-Guinea 
ALE 








SEL* PRICE+ LiST. 


Waltham Bro: Brewers, London.SW. 
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THE FOURTH DIMENSION. 
MR. HOWARD HINTON’S WORKS. 
Guosts ExrLaINeD. 


What is the Fourth Dimension? 1. 

‘A short treatise of admirable clearness.. . . Mr. Hinton brings us, 
panting but delighted, to at least a momentary faith in the Fourth Dimension, 
and upon the eye of this faith there opens a vista of interesting problems. 
His pamphlet exhibits a boldness of speculation, and a power of conceiving 
and expressing even the inconceivable, which rouses one’s faculties like a 
tonic.”—Pall Mail. 

THe Mystery OF PLEASURE AND PAIN. 
The Persian King; or, The Law of the Valley. \. 

* A very suggestive and well-written speculation, by the inheritor of an 
honoured name.”’—J/ind. 


Mr. HINTON’s other Fourth Dimensional Pamphlets are : 


A Picture of our Universe, 1s. Casting out the Self, 1s. A Plane 
World, 1s. Education of the Imagination, 1s. Many Dimensions, rs. 
The first Five of the above, in 1 Vol., Cloth, Neat, 6s. 

A SyvsTeMATIC TREATISE ON THE FourRTH DIMENSION. 

A New Era of Thought. By C. Howarp Hinron, M.A. 

Cloth, 4s. 6d. 
Another World: or, The Fourth Dimension. 

T. SCHOFIELD, M.D. Cloth, 2s. 6d. 

‘* There is much of interest in it, and for some readers the speculations of 

the later chapters may have as much interest as the mathematical certainties 
of the earlier chapters have for others.” —Nature. 


SWAN SONNENSCHEIN & CO., Paternoster Square, E.C. 


New Edition of Watts’ Chemistry. _ 
WATTS’ 
DICTIONARY OF CHEMISTRY. 


Revised and entirely Rewritten by 
M. M. PATTISON MUIR, M.A., F.R.S.E., 


Fellow, and Przlector in Chemistry, of Gonville and Caius College, 
Cambridge ; 


By A. 


AND 
H. FORSTER MORLEY, M.A., D.Sc., 


Fellow of University College, London, and Professor of Queen’s College, 
London ; 


Assisted by Eminent Contributors. 
IN FOUR VOLUMES, HALF-BOUND. 
Volumes I. and II, now ready. 


Vol. I. (Abies—Chemical Change), 8vo, Price Two Guineas. 
Vol. II. (Chenocholic Acid—Indigo), 8vo, Price Two Guineas. 


London: LONGMANS, GREEN, & CO. 


Just Issued, 8vo, Cloth, 15s. 
A SYNONYMIC CATALOGUE OF THE 
RECENT MARINE BRYOZOA, including Fossil Synonyms. 
By E. C. JELLY, F.R.MS. 


DULAU & CO., 37 Soho Square, London, W. 
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PROF. TAIT. 
i 


In Crown 8vo, Second Edition, Price 6s. 


EZiGgeH TT. 
By P. G. TAIT, M.A., 


Professor of Natural Philosophy in the University of Edinburgh. 


II. 


In Crown 8vo, Price 7s. 6d. 


PROPERTIES OF MATTER. 
By P. G. TAIT, M.A., &c. 


Edinburgh : ADAM & CHARLES BLACK. 





PROF. CHRYSTAL’S “ALGEBRA.” 


Now Ready, in Two Vols. Crown 8vo. 


ALGEBRA. 


An Elementary Text-book for the Higher Classes of Secondary 
Schools and for Colleges. 
By G. CHRYSTAL, M.A., LL.D., 


Honorary Fellow of Corpus Christi College, Cambridge ; Professor of 
Mathematics in the University of Edinburgh. 


Part I., Second Edition, Crown 8vo, pp. 559, Price 1os. 6d. 
Part II., Crown 8vo, pp. 588, Price 12s. 6d. 


Edinburgh: ADAM & CHARLES BLACK. 


WILLIAM WESLEY AND SON, 


Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND, LONDON. 


Just Published, Price 3d. 
A Classified Catalogue of NEw and SECOND-HAND WoRKS in 


ASTRONOMY, 
MATHEMATICS, 
PHYSICS. 





W. WESLEY & SON, 28 Essex Street, Strand, London. 





CHAMBERS’S ENCYCLOPADIA. 


A Dictionary of Universal Knowledge, with Maps and Wood Engravings. 
Vols. I., II., I11., 1V., and V. are now Ready. 


New Edition. 


In 1o Vols. Imperial 8vo. Entirely 


Price 10s. each, Cloth; 15s. each, Half Morocco. 


Times :—‘‘ The second and third volumes are marked by all the good qualities that characterized the first ; there is the same 
enterprise in securing specialists as contributors, and the same accuracy, clearness, competency, and conciseness in the treatment of 
; 


the articles ; the illustrations and maps are numerous and good.’ 


Daily Telegraph :—‘‘ The editor has spared no pains, labour, or expense to bring the work into close touch with the most 


recent discoveries in science and original research in literature.” 


Newcastle Leader :—‘* The value of the Encyclopedia—the quality of the workmanship, the wealth of literary talent at the 
disposal of the editor, the remarkable variety of the information supplied, the pains taken to give the subscribers the benefits of the 
results of latest achievements in science, literature, and art—all are made increasingly evident as the publication proceeds.” 


W. & R. CHAMBERS, 47 PATERNOSTER ROW, LONDON ; AND EDINBURGH, 
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DIARY OF SOCIETIES. 


LONDON. 


THURSDAY, May 22. 


RoyAL SOcIETY, at 4.30.—A Contribution to the Etiology of Diphtheria 
Dr. Klein, F.R.S.—The Chemical Products of the Growth of Bacillus 
anthracis and their Physi logical Action: Dr. Sidney Martin. —On the 
Development of the Atrial Chamber of Amphioxus: Arthur Willey.—On 
a Method of Determining the Value of Rapid Variations of a Difference 
of Potential by means of the Capillary Electrometer: G. J. Burch. 

ZoOLOGICAL SOCIETY, at 4. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8. 

ROVAL INSTITUTION, at 3.—Flame and Explosives: Prof. Dewar, F.R.S. 

FRIDAY, May 23. 

Rovat Botanic Society, at 4. 

AMATEUR SCIENTIFIC SOCIETY, at 8.—Stromboli and Vulcano (illustrated 
with Lantern Photographs taken in 1889): L. W. Fulcher. 

Rovat INSTITUTION, at 9.—The Manners and Customs of the Torres Straits 
Islanders: Prof. A. C. Haddon. 


SATURDAY, May 24 


LINNEAN SOCIETY, at 3.—Anniversary Meeting.—Election of Council and 
Officers. 


RovYAL INSTITUTION, at 3.—Recent Excavations in Greece: Dr. Charles 
Waldstein. 
TUESDAY, May 27. 
PHOTOGRAPHIC SociETY OF GREAT BRITAIN, at 8. ; 
OVAL INSTITUTION, at 3.—The Natural History of Society: Andrew 
Lang. 
THURSDAY, May 20. 
RoYAL INSTITUTION, at 3.—Flame and Explosives: Prof. Dewar, F.R.S. 
FRIDAY, May 30. 
Rovat Botanic Society, at 3.45. ' 
Rovat INSTITUTION, at 9.—Astronomical Telescopes: A. 
SATURDAY, May 31. 


Roya Botanic Society, at 4. ’ 
Rovat INSTITUTION, at 3.—The Ballad Music of the West of England 
(with Musical Illustrations): Rev. S. Baring-Gould. 


A. Common, 





In Three Volumes, Price £2 2s. each. Vol. I. now Ready. 


A DICTIONARY 
APPLIED CHEMISTRY. 


 § 


T. E. THORPE, BSc. (Vict.), 
PA.D., ¥.E.S.,. Treas. CS, 


Professor of Chemistry in the Normal School of Science and 
Royal School of Mines, South Kensington. 


ASSISTED BY EMINENT CONTRIBUTORS. 


Chemical News.—‘* Will be universally appreciated by technical and 
manufacturing chemists.”’ 


Fournal of Society af Chemical Industry.— The list of the names of 
yntributors and the selection of their subjects inspires confidence at 
once” 


Chemical Trade J ournal.—‘* We are much pleased with the work. . . . 
Descripti ns of processes are brought down to as recent a date as it is well- 
nigh possible to achieve. . . . Will form a handy book of reference for years 
to come.” 


Sir H. E. Roscoe 7x Nature.—‘‘It is probable that this volume will 
have even a larger sale than that of the corresp.nding * Dictionary «.f Pure 
Chemistry,’ and, as with that important work, so with this, the public may 
well be congratulated on possessing such a valuable book of reference so 
creditable to all concerned in its production. . . . An examination of the 
important articles written by specially-qualified contributors indicates that 
each subject is brought up to the level of the present state of our know- 
ledge... . Isa welcome addition to our scientific books of reference, and 
forms an admirable companion to ‘ Watts’ Dictionary of Theoretical 


Chem stry.”” 
London : LONGMANS, GREEN, & CO. 


- TO SCIENCE LECTURERS. 


_See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. 
TERN, used by W. Lant Carpenter, Esq., Prof. Forses, B. J. MALDEN, | 
| 





Esq. New Oxyhydrogen Microscope. Grand Results. Docwra Triple, 
Prize Medal, Highest Award. Supplied tothe Ruyal Polytechnic Institution, 
Dr. H. GRaTTAN GuINNEss, &c. Patent Pamphagos Lantern Science Lecture | 
sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 

300 Pages, 1s. ; Postage, sd. Smaller do.,6d. Pamphlets Free. HUGHES, | 
Specialist, Brewster House, Mortimer Road, Kingsland, N. | 








Just Published, Price 3s 6d. net. 

JOURNAL OF THE 
MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

No. 3. 

ConTENTS :—Director’s Report, No. 3.—Sense-Organs of Fishes, by W. 
Bateson, with plate.—Oyster-Culture, by G. H. Fowler, with Plate.— 
Generative Organs of the Oyster, by Dr. Hoek, with 2 plates.—Oyster- 
Culture, by Lord Montagu of Beaulieu.—Trawling Cruise in H.M.S. 
Research, off the South-West Coast of Ireland, by G. C. Bourne.—On 
Kchinoderms collected by the above, by Prof. Bell.—Anchovies in the 


English Channel, by J. T. Cunningham.—Notes and Memoranda, with 
plate. 


DULAU & CO., 37 Soho Square, London. 


KING, MENDHAM, & Co., 


Electrical Engineers 
AND 


Manufacturing Electricians. 
SPECIALTIES.—K.M.B. Patent Pocket Gal- 
vanometer. Price, Post free, 12s. 9d.; Case, 
ts. 6d. extra. Testing Instruments, Primary Bat- 
teries, Wimshurst Machines of Improved Pattern. 


Western Electrical Works, Bristol. 


New ILLusTRATED CATALOGUE, PosT FREE, 44d. 
Specially compiled List of Electrical 
Publications, post free, 2d. 


EYESIGHT AND SPECTACLES. 


Homeeopathic Review, October 1, 1889 :—‘‘ Parents and those that 


shrink from using spectacles should read an original book, ‘IS BAD SIGHT 
ON THE INCREASE?’” 


The School Board Chronicle, August 31, 1889:—*‘ Valuable 
information can be gleaned from its pages.”’ 


The Morning Post, July 23. 1889:—‘‘A considerable amount of 
common sense in Mr. Fournet’s arguments.” 


Printed by EYRE & SPOTTISWOODE, 196 fp., 15 Stamps, post free. 
Address— 
18 BENTINCK ST., MANCHESTER SQUARE, LONDON, W 


PROPER GLASSES PRESCRIBED, 5s. 
By Author of the Above. Hours, 10 till 7. 
Spectacles and Eye-glasses at Civil Service Store 
Prices. 


NERVOUS EXHAUSTION. 


PULVERMACHER’S WORLD-FAMED 
GALVANIC BELTS 


for the Cure of Nervous Compraints have received Testimonials from three 
Physicians to Her Majesty the Queen, and over Fifty Members of the Royal 
College of Physicians of London. 
The distressing symptoms of NERVOUS EXHAUSTION, loss of 
MUSCULAR POWER, RHEUMATISM, SCIATICA, PARALYSIS 
EPILEPSY, &c., are speedily removed by means of 


PULVERMACHER’S World-famed Galvanic Belts, 


which convey the electric current direct to the affected parts, gradually 
stimulating and strengthening all the nerves and muscles, and speedily 
arresting all symptoms of premature waste and decay. 











Dr. VinEs, Fellow of the Royal College of Physicians, writes, September 
19, 1885 :—** Having used Mr. PULVERMACHER’S BELTS for many 
years, in the course of medical practice, I amina position to speak of their 
great value as a curative agent in cases of nervous disease or functional 


malady where Electricity is likely to be serviceable. I am entirely convinced 
of their efficacy.” 


Dr. C. HANDFIELD Jones, F.R.C.P., F.R.S.. Physician to St. Mary’s 
Hospital, says :—*‘ I am satisfied that Mr. PULVERMACHER isan honest 
and earnest labourer in the field of science, and I think he deserves to meet 
with every encouragement from the profession and scientific men.” 


Sir CHARLES Locock, Bart., M.D., says :—‘*PULVERMACHER’S 
BELTS are very effective in neuralgia and rheumatic affections, and I have 
ae them largely in my practice for other similar maladies, paralysis, 

tc. 


For full Price List and Particulars see new Pamphlet, 


‘““GALVANISM: Nature’s Chief Restorer of Impaired 


Vital Energy.” Post free from 


PULVERMACHER’S 
GALVANIC ESTABLISHMENT. 


194 REGENT STREET, LONDON, w. 
ESTABLISHED OVER FORTY YEARS. 
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THE ADVANCEMENT OF SCIENCE; Occasional Essays and Addresses. .By 
E. RAY LANKESTER, M.A., LL.D., F.R.S, _8vo, 10s. 6d, 
THE GOLDEN BOUGH: A Study in Comparative Religion. By J. G. Frazer, 


M.A., Fellow of Trinity College, Cambridge. 2 vols., 8vo, 28s 
PURE LOGIC: AND OTHER MINOR WORKS. BY W. STANLEY 
JEVONS, M.A. (Lond.), F.R.S., LL.D. (Edin.). Edited by ROBERT ADAMSON, M.A., LL.D., Professor of Logic 
at Owens College, Manchester, and HARRIET A. JEVONS. Witha Preface by Prof. ADAMSON.  8vo, tos. 6d. 
CAPITAL AND INTEREST. A Critical History of Economical Theory. By 
EUGEN V. BOHM-BAWERK, Professor of Political Economy in the University of Innsbruck. Translated, with a Pre- 
face and Analysis, by WILLIAM SMART, Lecturer on Political Economy in Queen Margaret College, Glasgow. 8vo, 145. 
FIRST LESSONS IN POLITICAL ECONOMY. By Francis A. WALKER, 


Ph.D., LL.D., Author of ‘* Political Economy,” ‘‘ The Wages Question,” &c. Crown 8vo, 5s. 


AMONG THE SELKIRK GLACIERS: being the Account of a Rough Survey 
in the Kocky Mountain Regions of British Columbia. By WILLIAM SPOTSWOOD GREEN, M.A., F.R.G.S., A.C., 
Author of ‘‘ The High Alps of New Zealand.” Crown 8vo, 7s. 6d. 

The Atheneum says :—‘‘ The record of his trip is at once lively and instructive.” 
The Pall Mall Gazette says :—‘‘ Every mountaineer should read Mr. Green’s book.” 
The Saturday Review says :—‘‘ To read his account of the ascent of Mount Bonney is truly invigorating.” 


MYTHOLOGY AND MONUMENTS OF ANCIENT ATHENS: being a 
Translation of a portion of the ‘‘ Attica” of Pausanias, by MARGARET DE G. VERRALL. With Introductory 
Essay and Archeological Commentary by JANE E. HARRISON, Author of ‘‘ Myths of the Odyssey,” ‘‘ Introductory 
Studies in Greek Art,” &c. With Illustrations and Plans. Crown 8vo, 16s. 

The Daily News says :—‘‘ The most useful volume for archzologists, mythologists, and serious tourists in Athens that British 


scholarship has produced for a long time.” 

ORGANIC EVOLUTION AS THE RESULT OF THE INHERITANCE 
OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. By Dr. G. H. 
THEODOR EIMER, Professor of Zoology and Comparative Anatomy in Tiibingen. Translated by J. T. CUNNING- 
HAM, M.A., F.R.S.E., late Fellow of University College, Oxford. 8vo, 12s. 6d. 

The Scotsman says :—‘‘ Mr. Cunningham has done his work as a translator with scrupulous care and uniform excellence that 


places it beyond criticism.” 
The Manchester Examiner says :—‘‘ As a collection of novel, interesting, and significant facts, well arranged for their intended 


purpose, Prof. Eimer’s book merits the warmest praise. 
The Glasgow Herald says :—‘‘ It is an excellent translation of an exceedingly interesting work.” 


A GENERAL VIEW OF THE CRIMINAL LAW OF ENGLAND. By 
SIK JAMES FITZJAMES STEPHEN, K.C.S.I., D.C.L., Hon. Fellow of Trinity College, Cambridge, a Correspond- 
ing Member of the French Institute, a Judge of the Supreme Court, Queen’s Bench Division. Second Edition, Demy 


8vo, 145. 
*.* The first edition of this work was published in 1863. The new edition is substantially a new work, intended as a text- 


book on the Criminal Law for University and other students, adapted to the present day. 


NAUTICAL SURVEYING. By the late Vice-Admiral SHortLanp, LL.D., late 
Fellow of Pembroke College, Cambridge. Published by his Widow and Children. 8vo, 215, 
TWENTY-SEVENTH ANNUAL PUBLICATION. RE-ARRANGED THROUGHOUT. 


THE STATESMAN’S YEAR-BOOK. A Statistical and Historical Annual of the 
States of the Civilized World, for the Year 1890. Twenty-seventh Year of Publication. (Revised after Official Returns. 
Edited by J. SCOTT KELTIE, Librarian to the Royal Geographical Society. Crown 8vo, Ios. 6d. 

The Zimes says :—‘‘ The additions have been many, all increasing greatly the value of the work. . . . The whole arrangement 
of the compilation has been recast and made more systematic and logical. . . . Much new and useful information is tabulated con- 
cerning each State, . . . the internal evidence showing that the information has been obtained from, or revised at, head-quarters. 
Throughout, all the latest changes have, so far as we have tested the book, been recorded.” 

The Sfectator says :—‘* The best manual of its kind in the world.” 


THE WAY OUT OF AGNOSTISCISM ; or, The Philosophy of Free Religion. 


By FRANCIS COLLINGWOOD ABBOT, Ph.D., late Instructor in Philosophy in Harvard College. Crown 8vo, 
45. 6d. 
HISTORY AND LITERATURE PRIMERS.—NEW VOLUMES. 


QUESTIONS AND EXERCISES IN ENGLISH COMPOSITION. By 
JOHN NICHOL, M.A. Oxon., LL.D., late Professor of English Literature in the University of Glasgow, and W. S. 
M‘CORMICK, M.A., Lecturer in English Literature in Queen Margaret College, Glasgow. !8mo, Is. 


INDIAN HISTORY, ASIATIC AND EUROPEAN. By J. Tatsoys WHEELER, 


late Assistant Secretary to the Government of India, Foreign Department, and late Secretary to the Government of British 
Burma, Author of ‘‘ History of India from the Earliest Ages,” including the ‘Maha Bharata” and ‘* Ramayana,” ‘A 
Short History of India,” &c. 18mo, Is. 


MACMILLAN AND CO., LONDON. 
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DOVE COTTAGE. 


WORDSW ORTH’S HOME FROM 1800—1808. 





The object of this little Book, which we publish at a Shilling, is to induce the English and American public who care for WorDs- 
WORTH, and to whom his Poetry has been health, and pleasure, and comfort, to buy the Cottage and Orchard-garden, and to place 
it, like the Birthplace of Shakespeare, under a Trust, so that all future English-speaking folk may have a Memorial and symbol of 
WorDsworTH’s work. The Cottage and the Garden remain almost in the same state as when he lived in them, and may be, with 
an adjoining field, secured for £650. An additional sum would set up in the field a WorDswortTH Museum. A full account of 
the Cottage and the reasons for this purchase, of the 2:sociations and poetry of the Garden, is given in this book, and we recommend 
the project to the people of England. 


Communications and Subscriptions may be addressed to— 


The Treasurer, G. LILLIE CRAIK (Macmillan and Co.), 
29 Bedford Street, Strand, London, W.C. 
| Fees. KNIGHT, University, St. Andrews. 
The Secretaries 4 W. G BROOKE, 14 Herbert Street, Dublin. 
S. A. BROOKE, 1 Manchester Square, London, W. 


Price £2 12s. 6d. net, richly Bound in Half-Morocco ; Size, Crown Folio. ' 


THE LIBRARY REFERENCE ATLAS OF THE WORLD. 
By JOHN BARTHOLOMEW, F.R.G.S. 


With General Index to 100,000 Places. 


The Zimes says :—‘‘ To those desirous of possessing an atlas of handy size, at a reasonable price, and amply supplied with 
maps executed with taste and accuracy, Mr. Bartholomew’s ‘ Library Atlas’ may be commended. It is the first venture of the 
kind of any extent which the publishers, Messrs. Macmillan, have gone into, and it does them credit. The atlas is quarto in size, 
and therefore may be consulted with comparative ease. There are eighty-four sheets or plates, several containing a number of 
maps. The physical and economical maps, and the very large number of maps devoted to the British Islands, are particularly 
welcome. India, Canada, Australia, and the United States have several sheets given to them, while the rest of the world is 
represented in reasonable detail. There are few places one is likely to inquire for that will not be found in this atlas, which may be 
easily consulted by means of the copious index appended.” 

The Saturday Review says :—‘*The most important book of the week is not a piece of pure literature, but an atlas—the 
‘Library Reference Atlas,’ edited by the practised hand of Mr. Bartholomew, and published by Messrs. Macmillan. This atlas 
seems to occupy a happy mean between some complete but very voluminous and expensive publications on the one hand, and others 
which are more handy and cheaper, but scarcely full enough to be companions to modern reading. Messrs. Macmillan’s atlas is a 
large and thick, but manageable, quarto, plentifully supplied with maps, and very solidly bound—a great point in such things.” 

The Pall Mall Gazette says:—‘* A perfect atlas de /uxe is Mr. Bartholomew’s ‘ Library Atlas of the World.’ Altogether this 
atlas is emphatically one that may be recommended.” 


MACMILLAN AND CO., LONDON. 


MACMILLAN’S MAGAZINE. 


PRICE 1s. No. 368, FOR JUNE, CONTAINS— 


1.—KIRSTEEN. By Mrs. OLIPHANT. Chapters XXXV.— | 5.—IN THE VALLEY OF THE TEME. By C. Parkin- 
XXXVIITI. SON. 
2—DE QUINCEY. By GEorGE SAINTSBURY. 6.—ON THE CHARACTER OF NERO. 
3—THE TRADITIONS OF GERMAN COLONIZATION. | 7.—LEAVES FROM A NOTE-BOOK. 
By HAROLD A, PERRY. | 8.—WITHOUT BENEFIT OF CLERGY. By Rupvarp 
4.—CAN WOMEN COMBINE? By E. P. Wy bE. KIPLING. 





CRICKET. By W.G. Grace. With Portraits.—See 


Che English Filustrated Magazine 


For JUNE, Profusely Illustrated, Price 6¢., by Post 8¢. Contents — 


1—W. G. GRACE. Engraved by W. SPIELMEYER, after a | 5.—LACE-MAKING IN IRELAND. ALAN S. COLE. 
Portrait by A. STUART WoRTLEY, by permission of the With Illustrations. 
M.C.C., for whom the Picture was painted, and who are | 6.—THE POETRY OF SULLY-PRUDHOMME. With 
the Proprietors of the Copyright. (Frontispicce.) on tee in English Verse, E. and R. E. PROTHERO, 
2—GERMAN GIRLHOOD. Lady BLENNERHASSETT (née 7.— BLOSSOMS. A Decorated Page. HENRY RYLAND. 
7 aes LEYDEN). y ( 8.—A CASTLE ON MOUNT ETNA. Hamitton AipE. 
ced , é ; With Sketches by the Author. 
3—CRICKET.—A Review of the Game, Past and Present, in 9.—TO WORDSWORTH. Mary Lucy BLAck. 


Australia, Canada, the United States, India, and Eng- | —TI > - 

land. W. G. GRace. With Portraits of ‘Prominent | 1° "4 Tyecnoq Poe. He cea, MONTHS. JUNE. 
Players selected by the Author. | 11.—THE GLITTERING PLAIN ; or The Land of Living 

4—CROSSING THE BAR. Poem by ALFRED, LorD | Men. Chaps. 1.-VI. (Zo be continued.) WILLIAM 
TENNYSON. Music by Prof. C. VILLIERS STANFORD. | Morris. 


MACMILLAN AND CO., LONDON. 
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MCLEOD’S 
SUNSHINE RECORDER, 
Maker 
JAMES J. HICKS, 

8, 9, & 10 Hatton Garden, London E.C, 


a 


This ingenious instrument 


tion of Prof. McLeod, F.1I 
silvered inside. 


PRICE £6 15s, 


Further Particulars on Application to the 


, Opposite to the le 


glass sphere 
is mounted on a slide 
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in the meridian. 
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the sensitised paper placed in the base. 
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a 7 T Te ee 99 HATTON GARDEN, 
ATALOG . 
ERKEN SON & RAYM Eh Discount for the Trade Loridon, E.C. 
5 5 5 and Profession. 


MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description, 


“OPTIMUS” PHOTOGRAPHIC SETS “OPTIMUS” MAGAZINE CAMERA(“ OPTIMUS” PHorocraPHic Lenses 


With Tripod and every necessary complete. Pictures 4} by 3} inches. RAPID EURYSCOPE. 


Carries Twelve aa The most GS - “There is no doubt of 
For Plates Dry Pls Plates. Y te Seay reo ‘ its proving a most use- 
’ nve = { 
oer eunvs ful lens.”—J. Trai: 
ma : — : 5 Re pos. ay MW TayLor, British ¥our- 
4 Fi Bar | : ’ ss 
£3 8s. | ae £5 15s. Plates changed ; with Lens Ce J nal of Photography. 


by turning a ) “ ; Shutter, 
Button. y, £6 6s. 


For Plates F ii 
atby3i, , Muy 64 by 43, | No Dark Slides 





WIMSHURST MACHINES 


Work in any Weather. 
BEST QUALITY—15-1ncH—GIVING 43 SPARKS, £4 10s. 


17 5 £5 10s. 
20 ,, £6 10s. 


SCHOOL APPARATUS, 


Approved by Science and Art Department. 


=AnVES @ PEATE... 


, CHARING CROSS ROAD, LONDON, W.C. 


DEATH AND DISABLEMENT BY ACCIDENT. 
yncnnnnennsis . renin | THE RAILWAY PASSENGERS’ ASSURANCE COMPANY 


TELESCOPES OR LABORATORY USE, Assures £1000 at Death and Full Benefits at £4 per Annum. 


With “‘ Rowlands’s”” Metal Gratings, or with Prisms of every Description. | HON. EVELYN ASHLEY, Chairman. 


Annual Income £250,000. 
80,000 ANNUAL POLICYHOLDERS. 
Invested Capital and Reserve Fund £285,000. 


A. HILGER, COMPENSATION PAID, 
Astronomical and Optical Instrument Maker, | £2,750,000. 


204 STANHOPE STREET, — Roan, | West End Office:-8 GRAND HOTEL BUILDINGS, W.C. 
— eee | Head Office :—64 CORNHILL, LONDON, E.C. 


; . MASSY, } secretaries 
GOLD MEDAL, Highest Award, Inventions Exhibition, | - e AN, Secret: 
1885. — 
nN ~NE Rt ar TIRE Tp ed by 
aa : SPEER ROR OOO sili City of Lenden. “and | Publish 
, d 8 Bread Street Hill, Queen Victoria Street, in t ror y Sain 
Printed by Ricuanp Ci oe. a ee oe ee Londen, W.C., and 112 Fourth Avenue, New York.—Tuurspay, May 22, 








DISK PRISMS AND MOUNTINGS 


For Photographing the Stars on Secchi’s Plan. 








| 8, 9, & 10 Hatton Garden, London EC, | 
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WATKIN ANEROID BAROMETER. 

Amongst several unsolicited Testimonials 

the two following have been received by the 
maker :— 


EKLY 


THURSDAY, 


Office. 


THE OBSERVATORY, MELBOURNE, 
October 1o, 1888. 

Dear S1r,—The Watkin Aneroid 

only reached me three weeks ago, 

I am very much pleased 

with it, and have givenita 

pretty severe trial with very 

satisfactory results. 


(Signed) R. J. ELLERY. 


Ep1ngurGH, May 31,’89.- 
Dear Sir,—I have just 
returned from a six weeks’ 
Stay at the Ben Nevis Ob- 
servatory, and while there 
had an opportunity of test- 
ing the admirable qualities 
f}of your new ‘ Watkin” 
Aneroid. The result has 
been most satisfactory, the 
extreme ames noted being 
only about 745 of an inch. 
During my stay at the Ob- 
servatory the Aneroid was fre- 
quently tested by taxing it down 
2000 feet and then comparing it 
with the standard on my return. 


The results obtained speak volumes for the high-class workmanshipand great 
accuracy you have attained in the manufacture of this instrument. 


(Signed) R. C. Mossman, F.R.) 
J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 


= 


M.S., Observer. Scott. Met. Soc. 


ILLUSTRATE 
“* To the 
Of Nature trusts the mind which builds for aye 
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MAY 29, 1890. 


[PRICE 15 CENTS 


[All Rights are Reserved. 


BROW NING'S 
AMATEUR’S SET 


OF 


PHOTOGRAPHIC APPARATUS, 


Consisting of a Polished Mahogany Camera to take Pic- 
tures 41” X 31”; one Double Dark Slide for two plates ; 
Achromatic Lens, for taking Portraits, Groups, Land- 
scapes, &c.; Polished Pine Tripod Stand; 
Frame; Vignette Glass ; Cutting Shape ; 
Plates ; 1 Packet of Mounting 
Chemicals for Developin 
Focussing Cloth ; 
tions 


Printing 
1 Dozen Dry 
Cards; Sensitized Paper ; 
Ruby Lamp ; 
and Book of Instruc- 


g, Printing, &c. ; 
Glass Measure ; 
; in Polished Case. 


COMPLETE PRICE, £2 10s. 
Mllustrated Catalogue of Photographic Apparatus sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 





“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 


The lenses alone are worth the money.”—/7ritish 
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R. & J. BECK, 68 Cornhill, London, E.C. | 





NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER. 


Latest and Most Perfect 
form. 


Price 
£5 15s. 6d. 


With a supply of Charts. 


NEGRETTI 


AND 


ZAMBRA, 


ScIENTIFIC 
INSTRUMENT MAKERS 
TO THE QUEEN, 


HOLBORN VIADUCT. 


Branches :—45 Cornhill ; 
122 Regent St., London 


Illustrated Description 
Post Free. 


NEGRETTI & ZAMBRA’S “ Illustrated Catalogue,” 
1200 Engravings, Price 5s. 6d. 


Telegraphic Address : 


600 Pages, 


Telephone No. 6583. ‘* Negretti, Londun.” 
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BRITISH ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE, 
22 ALBEMARLE STREET, LONDON, W 


The NEXT ANNUAL GENERAL MEETING 
LEEDS, commencing on WEDNESDAY, SEPTEMBER 3. 


PRESIDENT-ELECT : 


Sir FREDERICK AUGUSTUS ABEL, C.B., D.C.L., D.Sc., F.R.S., 
V.P.C.S. 


NOTICE TO CONTRIBUTORS OF 


Memoirs, and the days on which they are to be read, are now, as far as 
possible, determined by Organizing Committees for the several Sections 
before the beginning of the Meeting. It has therefore become necessary, in 
order to give an opportunity to the Committees of doing justice to the 
several Communications, that each Author should prepare an Abstract 
of his Memoir, of a length suitable for insertion in the published Transac- 
tions of the Association, and the Council request that he will send it, together 
with the original Memoir, by book-post, on or before August 6, addressed 
thus :—*“‘ General Secretaries, 3ritish Association, 22 Albemarle Street, 
London, W. For Section.. eco sssseeeee” Authors who comply with 
this request, and whose Papers are accepted, will be furnished defore the 
Meeting with printed copies of their Reports or Abstracts. If it should be 
inconvenient to the Author that his Paper should be read on any particular 
day, he is requested to send information thereof to the SECRETARIES in a 
separate note. 


THE MASON COLLEGE, 
BIRMINGHAM. 


PROFESSORSHIP OF THE GERMAN LANGUAGE AND 
LITERATURE. 

The Council invite applications for the saene PROFESSORSHIP, 
by the death of Prof. Karl Dammann, Ph.I 

Applications,*accompanied by ten ores of Testimonials, should be sent 
to the undersigned not later than JUNE go. 

The successful cavdidate will be caguat ar to enter upon his duties on 
September 30, 189 

Candidates are espe cially requested to abstain from canvassing. 


Further particulars may be obtained from 
GEO. H. MORLEY, 


vacant 


Secretary. 
May 21, 


1590. 


ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 
TWO ENTRANCE SCIENCE SCHOLARSHIPS, of 125 Guineas and 





£60 respectively, open to all First-Year Students, will be offered for Compe- | 


— in SEPTEMBER 1890. 

cial Classes are held throughout the Year for the PRELIMINARY 
scl ENTIFIC and INTE RME DIATE M.B. Examination of the Uni- 
versity of London, and may be joined at any time. 

Entries may be made to Lectures or Hospital Practice, and Special 
Arrangements are made for Students entering in their Second or subsequent 
Years ; also for Dental Students and for Qualified Practitioners. 

Prospectus and all Particulars may be obtained from the Medical 


Secretary, Mr. GzorGE RENDLE. 
E. NETTL ESHIP, » Dean. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 

CHAIR OF MECHANICAL ENGINEERING. 

The Council are prepared to appointa PROFESSOR of MECHANICAL 


ENGINEERING in the new Engineering Department. The Stipend of 


the Professor will be £300 per annum. 
Applications, t« oe with Testimonials and References, 


warded before JUNE 10, 1 to 


should be for- 
en IVOR JAMES, Registrar. 
Cardiff, May 7, 1890. — 
UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The Council are prepared toappoint a DEMONSTRATOR and Assistan 


Lecturer in CHEMISTRY at a salary of £120 per annum. 
Applicatio ¥ with Testimonials and References, should be forwarded 
before JUNE 9, 1890, to 
IVOR JAMES, Registrar. 


Cardiff, May 7, 1890. 


THE AGRICULTURAL ‘COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888. 


will be held at | 


MEMOIRS.—Authors are re- | 
minded that, under an arrangement dating from 1871, the acceptance of | 


~ | It writes almost instantly full black. 
| Does not corrode Steel 


Preparation | 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Leptodora hyalina, with sketch and 
description. He also sent out Fredericella sultana, Paludicella Ehrenbergi, 
Lophopus crystallinus, Argulus foliaceus, Corethra, Philodina roseola, Flos- 
cularia, Corethra plumicornis, Melicerta ringens, Stephanoceros ; also 


| Ameeba, Hydra, Vorticella, Crayfish, Dog-Fish, Amphioxus, and other 
| Specimens for Biological Laboratory work. 


Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 
Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 13. 
or Twelve Tubes for 108. 6d. 


Portfolio of Drawings, Eleven Par:s, 1s. each. 


BIRKBECK INSTITUTION, BREAM’S 
BUILDINGS, CHANCERY LANE. 
SECOND B.SC. EXAMINATION. 

Evening Courses of Lectures on ORGANIC CHEMISTRY and of prac- 
tical work in QUALITATIVE and QUANTITATIVE ANALY = Saad 
the above examination, will be conducted by Mr. F. GOSSLING, 
F.C.S., during the Summer, commencing MON DAY, June 9. 

For full particulars apply to the SECRETARY. 


CIVIL SERVICE COMMISSION. 


FORTHCOMING EXAMINATION. 
ASSISTANT ye in the ART BRANCH of the South Kensington 
Museum (18-30), JUNE 
The date specified is oa latest at which Applications can be received. 
Thew must be made on Forms to be obtained, with Particulars, from the 
Secretary, Civil Service Commission, London, S.W. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by W. Lant CarpenTER, Esq., Prof. Forses, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. Grand Results. Docwra Triple, 











| Prize Medal, Highest Award. Supplied tothe Royal Polytechnic Institution, 
| Dr. H. Gratran Guinness, &c. Patent Pamphagos Lantern Science Lecture 


Elaborately Illustrated Catalogue, 


Sets. Novelties Cheapest "and Best. 
HUGHES, 


00 Pages, rs. ; Postage, 5d. Smaller do.,6¢. Pamphlets Free. 
pecialist, Brewster House, Mortimer Road, Kingsland, N. 


“MANUSCRIPT COPYING 


Special attention given to Papers on Technical Subjects 
for Public Reading. 


Manifold Copies, rs. per toco Words. 


By Typewriter. 


Price, 1s. 3¢. per 1000 Words. 
STANDARD TYPEWRITING CO., 90 & 91 Queen St. (third floor), E.C. 
and at 38 sans Square, N., and 41 — Road, W. 


WEAK AND DEFECTIVE SIGHT.— 


SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at HoRNE AND THORNTHWAITE’S, 
Opticians to the Queen, 416 Strand, London. The weak-sighted should 
read Ackland’s ‘‘ Hints on Spectacles.” ” éd., post free. 


‘HE INSTRUC- 


Post free, 7}¢.— 


“ WEATHER FORECAST 


TION CHART,” for hanging alongside Barometers. 
Ackroyp, The Wheatleys, Birkenshaw, Leeds. 


OSTEOLOGICAL SPECIMENS, 
_ Price List ihe "Stamps BROS., 49 Hardman Street, Liverpool. 
rice List, Three Stamps. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

Flcws easily from the Pen. 

Pens. Blotting-paper may be applied at the 

| Iscleanly to use, and not liable to Blot. moment of writing. 

Can be obtained in London, through Messrs. BArcLay & Sons, Farring- 

| don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; “and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 
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‘MINERALOGY. =| F.H. BUTLER, MA. Oxon., Assoc.R.S.Mines, 
NATURAL HISTORY AGENCY, 


SAMUEL HENSON, | 1588 BROMPTON ROAD, LONDON, 


97 REGENT STREET, LONDON, w. | Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest, 
ESTABLISHED 1840. Late 277 STRAND. | 


Mr. But ver has lately obtained and his now on view a fine series of 


| banded blue Fluors, rare Calcites, Quartz afier Barytes, and doubly ter- 
A Large Collection of Beautiful Mineral S oy reo! ~ VERY | minated Quartz from Cumberland, Mylonite Schist and other interesting 


FINE, CHOUP OF SENARMONTIZE, CRYSTALS, VERY BRIL- | Sootch Rocks some thowmands of Oolitic Fol inluding the Brgvende 
MATOME, from Oberstein and Scotland; NATROLITES, Auvergne ; Collection na Rock-slides illustr: — of Teall ig Petrogrs aphy . on a 

- | selection uf specimens of Amphioxus (6d. each) preserved in different media. 
CHILDRENITES, ARAGONITES, and MELANOPHLOGITE. Arrangements have been made for the supply of Scyllium and other Zoological 


FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, | Specimens to order. 
CHISELS, and BLOWPIPE APPARATUS. GEOLOGICAL COLLECTIONS. 


j r | Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
Precious Stones for Collectors and Mounting. and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. ; 


COLLECTIONS FOR STUDENTS AND PROSPECTORS. | 200 ditto, sos. The best value obtainable. 
Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 


Lessons given. Catalogues Free. and other Geological Requisites. 


nay |) HOMAS D. RUSSELL 
MINERALOGY AND GEOLOGY. PRIZE MEDALLIST, HEALTH EXHIBITION, 


SPECIAL amD TYPICAL COLLECTIONS FOR STUDENTS, NEW R L D “ 
a ee 78 GATE STREET, LONDON, E.C. 
EVERY RE omere FOR PRACTICAL WORK, CABINETS. | Excellent Copies of the actual, natural Handwriting, also 
SES, APPARATUS OF ALL KINDS. of ae Music, ores St eens a, Pee 
grammes ans (up to Double-Elephant size), c+) and, and 

The Largest Stock in England of Rocks, Rock-Sectione, Type-Writing, are easily, quickly, and cheaply produced by the 


Minerals, Fossils. 
Mow Cataingues and Liste now ready, Bove, of A U T 0 G 0 P Y I & T 
JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. Very fluid ink, used with ordinary pen and paper. Auto- Capes 


resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
Pure Concentrated 


London Wall, London, and 52 Princess Street, Manchester. 
SUBSCRIPTIONS TO “NATURE.” 

HOLLOWAY'S OINTMENT [Besta 
LIBLE 

REMEDY 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 




















Half-yearly 
Quarterly 
To the United States, the Continent, &c. :— 
Yearly 
Half-yearly 
Quarterly 
To India, China, and Japan :— 
Yearly 
Half-yearly 
Quarterly 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 





S. Fry & Sons. 








Paris Exhibition: 
1889 
Gold Medal 
awarded to 





a0 








| 
| 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for | 
cous, RHEUMATISM, and all Skin Diseases it is unequalled. 





SCIENTIFIC WORTHIBS. 


The following is a list of the Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. WILLIAM HARVEY. 

THOMAS HENRY HUXLEY. SIR GEORGE B. AIRY. 

CHARLES DARWIN. J. LOUIS R. AGASSIZ. 

JOHN TYNDALL. JEAN BAPTISTE ANDRE DUMAS. 
GEORGE GABRIEL STOKES. SIR RICHARD OWEN. 

SIR CHARLES LYELL. JAMES CLERK MAXWELL. 

SIR CHARLES WHEATSTONE., JAMES PRESCOTT JOULE. 

SIR WYVILLE THOMSON. WILLIAM SPOTTISWOODE. 
ROBERT WILHELM BUNSEN. ARTHUR CAYLEY. 

ADOLF ERIK NORDENSKJOLD. SIR C. W. SIEMENS. 

SIR WILLIAM THOMSON. JOHN COUCH ADAMS. 
HERMANN L. F. HELMHOLTZ. JAMES JOSEPH SYLVESTER. 

SIR JOSEPH DALTON HOOKER. DMITRI IVANOWITSH MENDELEEFF. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, 
or the Set of 26 Portraits in a Handsome Portfolio for £6 15s. Od., carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and Money Orders payable to MACMILLAN & CO,, 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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Crown 8vo, Cloth, Price 3s. 6¢@. per Vol. ; Half Morocco, 6s. 6d. 


THE CONTEMPORARY SCIENCE SERIES. 


EDITED By HAVELOCK ELLIS. 


Illustrated Volumes containing between 300 and 400 pages. 


First VoLUMES OF THE SERIES :— 


THE EVOLUTION OF SEX. By Prof. | 


| MOSSES 


PATRICK GEDDES and J. ARTHUR THOMSON. 


ELECTRICITY IN MODERN LIFE. By 
G. W. DE TUNZELMANN. 


THE ORIGIN OF THE ARYANS, By. 


Dr. ISAAC TAYLOR. 


PHYSIOGNOMY AND EXPRESSION. 
By P. MANTEGAZZA. 
By J. 


EVOLUTION AND DISEASE. 
B. SUTTON. 

THE VILLAGE COMMUNITY IN BRI- 
TAIN. By G. L. GOMME. 

THE CRIMINAL. By Havelock Ellis. 

SANITY AND INSANITY. By Dr. C. 


MERCIER. 
HYPNOTISM. By Dr. Albert Moll (Berlin). 
[Fune 25. 


THE FOLLOWING WRITERS, AMONG OTHERS, ARE PREPARING VOLUMES 
FOR THIS SERIES :— 


Prof. E. D. Cope, Prof. G. F. Fitzgerald, Prof. J. Geikie, E. C. K. | 


Gonner, Prof. J. Jastrow (Wisconsin), E. Sidney Hartland, Prof. C. H. 
Herford, Sidney Webb, Dr. Sims Woodhead, Dr. C. M. Woodward (St. 
Louis, Mo.), &c. 


London: WALTER SCOTT, 24 Warwick Lane, Paternoster Row. 


JUST READY. 


NATURE AND WOODGRAFT, 


BY 
JOHN WATSON, 
Author of ‘‘ Sylvan Folk,” ‘A Year in the Fields,” &c. 
Illustrated by 
GEORGE E. LODGE. 
Crown 8vo, Cloth, 5s. 

WALTER SMITH & INNES, 
31 & 32 Bedford Street, Strand. 


London : 





Just Published, Price 3s. 6d. net. 

JOURNAL OF THE 
MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

No. 3. 


ConTENTS :—Director’s Report, No. 3.—Sense-Organs of Fishes, by W. 
3ateson, with plate.—Oyster-Culture, by G. H. Fowler, with Plate.— 
Generative Organs of the Oyster, by Dr. Hoek, with 2 plates. —Oyster- 
Culture, by Lord Montagu of Beaulieu.x—Trawling Cruise in H.M.S. 
Research, off the South-West Coast of Ireland, by G. C. Bourne.—On 
Echinoderms collected by the above, by Prof. Bell.—Anchovies in the 
English Channel, by J. T. Cunningham.—Notes and Memoranda, with 


plate. P 
DULAU & CO., 37 Soho Square, London. 





Just Issued, 8vo, Cloth, 15s. 


A SYNONYMIC CATALOGUE OF THE 


RECENT MARINE BRYOZOA, including Fossil Synonyms. 
By E. C. JELLY, F.R.M.S. 
DULAU & CO., 37 Soho Square, London, W. 
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| series, 


| BUTTERFLIES, MOTHS, and BEETLES. 
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YOUNG COLLECTOR SERIES. 


Fully Illustrated. Strongly Bound in Cloth, Neat, 

rs. each (Post Free, 1s. 3d.). 
** Just the kind and amount of information required. 
understand how works like these can be made a commercial success. 


It is not easy to 
Cer- 


| tainly, nothing but the enormous circulation, which they well deserve, can 


render them so.”—Knowledge. ‘‘We have seen nothing better than this 
It is cheap, concise, and practical.”—Saturday Review. ‘* This 
. The illustrations are uniformly good.” 


W. F. Kirsy. 

F. A. Skuse. 

Perer Gray. 

James E. BAGNALL. 
E. A. Butter, F.Z.S. 
B. B. Woopwarp. 
W. Harcourt Batu. 
Li. Jewitt and B. V. Heap. 
CATHARINE Hoptey. 
E. A. BuTLER. 

J. W. Witviams. 


excellent series of hand-books. 
—Academy. 


CRUSTACEANS and SPIDERS. 
FUNGI, LICHENS, &c. 


POND LIFE: INSECTS. 

SEAWEEDS, SHELLS, and FOSSILS. 

ANTS, BEES, DRAGON-FLIES, &c. 

COINS and TOKENS. 

REPTILES. 

SILKWORMS. 

LAND and FRESHWATER SHELLS. 

FOSSILS. J. W. Wiiiiams. 

POND LIFE: ALG&, DIATOMS, &c. T. S. Smiruson. 
EVERY MAN HIS OWN WHITE OF SELBORNE. 


| THE NATURALIST’S DIARY. By CHS. 


ROBERTS, F.R.C.S. With a Coloured Flower Chart. Limp Cloth, 
2s. 6d. 

Intended to be used asa work of reference on Natural History, Climate, 
and Rural Biology, and asa Journal in which to record new facts and ob- 
servations, half of each page being ruled for MS. remarks. 

‘*A delightful device. Will make every man his own White of Selborne.”’ 
—Saturday Review. 

SWAN SONNENSCHEIN & CO., Paternoster Square, E.C. 


Just Published, Price 4d. 


WILLIAM WESLEY & SON’S 


NEW CATALOGUE 
ENTOMOLOGICAL BOOKS AND PAMPHLETS. 


Including many new Purchases, classified under the Headings Lepidoptera, 


| Coleoptera, Hymenoptera, Diptera, Neuroptera, Orthoptera, Hemiptera 


Arachnida, Aptera (Parasita), Injurious Insects, Useful Insects (Bee-cultur: 
Silkworm-culture), Systematic and General Entomology. Important Bota- 
nical Works. 


1200 Titles. 


WILLIAM WESLEY & SON, 28 Essex Street, Strand, London. 


DIGEST OF MR. HERBERT SPENCER’S WORKS. 
Second Edition now ready, 8vo, Cloth, Price 15s. 


AN EPITOME OF THE SYNTHETIC 


PHILOSOPHY. By F. HOWARD COLLINS. With a Preface 


by HERBERT SPENCER. 
‘« I have read portions taken at random here and there, and have found 
them very well done.”—Mr. SPENCER in Preface. 


WILLIAMS & NORGATE, London and Edinburgh. 


ELECTRIC LANTERNS, 


Double-fronted, made entirely of Bras‘ 
For Diagram and Spectrum Work, 


415 15s. 
As made for Oxford University. 


ELECTRIC MICROSCOPES. 


— AND PHYSICAL 


APPARATUS 


OF EVERY DESCRIPTION. 
New Catalogue, 144 pp., 6d. 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR®PROJECTION. 
New Illustrated Catalogue, 6d. 


LANTERN SLIDES 
OF ASTRONOMY, GEOLOGY, PHYSIOLOGY 
&c., &c. 
Catalogue, 3d. 


NEWTON & CO., 
Manufacturing Opticians to the Queen and 
the Government. Agents by Appoint- 
ment to the Science and Art Department 4 
3 FLEET STREET, LONDON. 
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DIARY OF SOCIETIES. 
LONDON. 


THURSDAY, May 29. 
RovAL INSTITUTION, at 3.—Flame and Explosives: Prof. Dewar, F.R.S. 


FRIDAY, May 30. 
Roya Botanic Society, at 4. 
Rovat INSTITUTION, at 9.—Astronomical Telescopes: A. A. Common, 


SATURDAY, May 3% 
Roya Botanic SOcIETY, at 3.45. 
Rovat INSTITUTION, at 3.—The Ballad Music of the West of England 


(with Musical Illustrations): Rev. S. Baring-Gould. 
MONDAY, Jvxe 2. 

ARISTOTELIAN SOCIETY, at 8.—Symposium—Is the Distinction of Feeling, 
Cognition, and Conation valid as an Ultimate Distinction of the Mental 
Functions?: Prof. Bain, Prof. Brough, R. E. Mitcheson, G. F. Stout. 

Society oF CHEMICAL INDUsTRY, at 8.—Some Considerations on the 
Chemistry of Hypochlorite Bleaching: Messrs. Cross and Bevan. 

RovaL INSTITUTION, at 5.—General Monthly Meeting. 


TUESDAY, June 3. 

ZOOLOGICAL Society, at 8.30.—On a Collection of Acarine from Algeria : 
A. D. Michael.—On the Anatomy of Podica senegalensis: Frank E. 
Beddard.—On some Mammals collected by Dr. Emin Pasha. 

INSTITUTION OF CIviL ENGINEERS, at 8.—Annual General Meeting to 
receive the Report of the Council, and to elect the Council and Officers for 
the ensuing year. 

RovaL INSTITUTION, at 3.—The Natural History of Society: Andrew 
Lang. 

. WEDNESDAY, Juxe 4. 

GEOLOGICAL SociETY, at 8.—As to certain ‘*‘ Changes of Level” along the 
Western Shores of Italy: R. G. Mackley Browne.—North Italian 
Bryozoa: A. W. Waters.—The Borrowdale Plumbago, its. Mode of 
Occurrence and Probable Origin: J. Postlethwaite.—Mode of Occurrence 
and Distribution of the Nickel Iron Alloy ‘‘ Awaruite,”’ and the Rocks of 
the District on the West Coast of the South Island of New Zealand in 
which it is found: Prof. G. H. F. Ulrich. 

ENTOMOLOGICAL SOCIETY, at 7. 


THURSDAY. June 5. 

Rovat Society, at 4.—Election of Fellows ——At 4.30.—Account of 
Recent Pendulum Operations for determining the Relative Force of 
Gravity at the Kew and the Greenwich Observatories : General Walker, 
F.R.S.—(1) Observations on Pure Ice, Part II. : (2) The Passive State of 
Iron and Steel, Part I.: T. Andrews, F.R.S —On the Superficial Viscosity 
of Water: Lord Rayleigh, Sec.R.S.—Experiments with Lord Rayleigh’s 
Colour-Box : Dr. Schuster, F.R.S. 

LINNEAN Society, at 8.—On a Collection of Plants from Madagascar: G. 
F. Scott Elliot.—Dr. Weismann’s Theory of Heredity applied to Plants : 
Prof. G. Henslow.—Teratological Evidence as to the Heredity of Acquired 
Conditions: Prof, B. C. A. Windle. 

CHEMICAL SociETy, at 8.—Note on the Preparation of Pure Crystalline 
Copper: C. C. Duncan. 

RovaL INSTITUTION, at 3.—Flame and Explosives: Prof. Dewar, F.R.S. 

FRIDAY, June 6. 

PuysicaAL Society, at 5.—The Effect of Change of Temperature on the 
Villari Critical Point of Iron; Herbert Tomlinson, F.R.S.—The Diurnal 
Variation of the Magnet at Kew: W. G. Robson and S. W. J. Smith. 

GroLocisTs’ ASSOCIATION, at 8 

Rovat Botanic Society, at 4. 

Rovat INSTITUTION, at 9.—The Search for Coal in the South of England : 
Prof. W. Boyd Dawkins. 

SATURDAY, Jvxe 7. 

Rovat INSTITUTION, at 3.—Ballad Music of the West of England: Rev. S. 

3aring-Gould. 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—-GREAT TURNSTILE, HOLBORN, LONDON, W.C. 





INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 

DENT’S NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 

WATCHES WATCHES and CLOCKS at 

= REDUCED PRICES, sent post 

free on application to E, DENT 
and Co., Makers to the Queen, 


61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE. 
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BRADY & MARTIN, 


27, 29, & 31 MOSLEY STREET, 
NEWCASTLE-UPON.TYNE, 


Wholesale and Export Dealers and Manufac- 
turers of Chemical and Scientific Apparatus, 
Pure Chemicals for Analysis, &c., 

Supply Colleges and Schools in all parts of the World with every 


| requisite for Theoretical and Experimental Work in Chemistry, 


Sound, Light, Heat, Magnetism, Electricity, &c. 
Analytical & Works Laboratories completely Furnished. 
Agents in connection with the Science and Art Department. 
PARTNERS— 


N. H. MARTIN, C. E. STUART, B.Sc. 


New ILitustRATED CATALOGUE, CONTAINING MANY NEW Forms 
APPARATUS, FREE ON APPLICATION. 


SPECTROSCOPES & SPECTROMETERS 


FOR 


TELESCOPES OR LABORATORY USE, 








| With ‘ Rowlands’s”” Metal Gratings, or with Prisms of every Description 


DISK PRISMS AND MOUNTINGS 


For Photographing the Stars on Secchi’s Plan 


A. HILGER, 
Astronomical and Optical Instrument Maker, 
204 STANHOPE STREET, HAMPSTEAD RoapD, 


Lonpon, N.W. 


GOLD MEDAL, Highest Award, Inventions Exhibition, 
1885 


‘JOHN J. GRIFFIN & SONS, Lio, 


PHOTOGRAPHIC DEPARTMENT. 
MANAGER— 
ROBERT C. MURRAY. 
CAMERAS, LENSES. 
Special Complete Sets. 

DRY PLATES AND CHEMICALS. 
Well-fitted Dark Room for Use of Amateurs. 
Free Instruction to Beginners. 
ILLUSTRATED CATALOGUE IN PREPARATION, 
Price List upon Application. 

22 GARRICK STREET, COVENT GARDEN, LONDON, W.C. 


- KING, MENDHAM, & Co., 


Electrical Engineers 
and Manufacturing Electricians. 
SPECIALTIES.—K.M.B. Patent 
Pocket Galvanometer. Price, Post free, 
12s. 9d@.; Case, 1s. 6d. extra. Testing 
Instruments, Primary Batteries, Wims- 
hurst Machines of Improved Pattern. 


Western Electrical Works, 
BRISTOL. 
New ILLustraTED CATALOGUE, 
Post free, 4}d. 
ul Specially compiled List of Electrica 
Publications, post free, 2d. 


SILVERED-GLASS REFLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
‘**Excellence and Improvements” at the International Exhibition, London. 
pe. and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 

elmsford. 
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MESSRS. MACMILLAN AND CO.’S NEW BOOKS. 


THE ADVANCEMENT OF SCIENCE; Occasional Essays and Addresses. By 


E. RAY LANKESTER, M.A., LL.D., F.R.S. 8vo, ros. 6¢. 


THE GOLDEN BOUGH : A Study in Comparative Religion. By J. G. Frazer, 
M.A., Fellow of Trinity College, Cambridge. 2 vols., 8vo, 28s 
The Saturday Review says :—‘* There is no doubt that the clearness and logic of his work give it a most convincing quality. 
. His book is lucid and entertaining, logical and learned. It is probably the best work on a certain aspect of early religion that 
has appeared since Mr. Tylor’s ‘ Primitive Culture.’ ”’ 


MYTHOLOGY AND MONUMENTS OF ANCIENT ATHENS: being a 
Translation of a portion of the ‘‘ Attica” of Pausanias, by MARGARET DE G. VERRALL. With Introductory 
Essay and Archeological Commentary by JANE E. HARRISON, Author of ‘‘ Myths of the Odyssey,” ‘‘ Introductory 
Studies in Greek Art,” &c. With Illustrations and Plans. Crown 8vo, 16s. 

The Sfectator says :—‘‘ Miss Harrison has made herself, by long and loving study, a competent authority upon vase-painting 
and her papers on this subject are neither few nor unimportant... . . A delightful commentary, dealing with all the main points of 
Athenian topography, and explaining with admirable clearness the results of the excavations made, and still being made, by the 
Greek Government. In these discoveries no scholar has borne so brilliant a part as Dr. Dorpfeld, and he has placed all his informa- 
tion at Miss Harrison’s service. Accordingly there is no book—except, perhaps, the excellent ‘Guide-Johanne ’ for Athens 
re-edited by M. Haussoullier-—which can be compared with the present as summarizing the latest facts and views of Atheniar 
archeology... . A work which will be welcomed equally by the scholar and by the general educated reader.” 


PURE LOGIC: AND OTHER MINOR WORKS. BY W. STANLEY 


JEVONS, M.A. (Lond.), F.R.S., LL.D. (Edin.). Edited by ROBERT ADAMSON, M.A., LL.D., Professor of Logic 
at Owens College, Manchester, and HARRIET A. JEVONS. With a Preface by Prof. ADAMSON.  8vo, Ios. 67. 


CAPITAL AND INTEREST. A Critical History of Economical Theory. By 
EUGEN V. BOHM-BAWERK, Professor of Political Economy in the University of Innsbruck. Translated, with a Pre- 
face and Analysis, by WILLIAM SMART, Lecturer on Political Economy in Queen Margaret College, Glasgow. 8vo, 14 


FIRST LESSONS IN POLITICAL ECONOMY. By Francis A. WALKER, 


Ph.D., LL.D., Author of ‘* Political Economy,” ‘‘ The Wages Question,” &c. Crown 8vo, 5s. 


FIFTY YEARS OF SCIENCE. Being the Address delivered at York to the 
British Association, August 1881. By the Right Hon. Sir JOHN I.UBBOCK, Bart., M.P., F.R.S., D.C.L., LL.D., 
President of the Association ; Principal of the London Working Men’s College; President of the London Chamber 
Commerce ; and Vice-Chairman of the London County Council. ” Fifth Edition. Crown 8vo, 25. 6d. 


A GENERAL VIEW OF THE CRIMINAL LAW OF ENGLAND. By 
SIR JAMES FITZJAMES STEPHEN, K.C.S.I., D.C.L., Hon. Fellow of Trinity College, Cambridge, a Correspond- 
ing Member of the French Institute, a Judge of the Supreme Court, Queen’s Bench Division. Second Edition, Demy 
8vo, 145. 

*,* The first edition of this work was published in 1863. The new edition is substantially a new work, intended as a text- 
book on the Criminal Law for University and other students, adapted to the present day. 


NAUTICAL SURVEYING. By the late Vice-Admiral SHortLAanp, LL.D., late 


Fellow of Pembroke College, Cambridge. Publiched by his Widow and Children. 8vo, 215, 
TWENTY-SEVENTH ANNUAL PUBLICATION. RE-ARRANGED THROUGHOUT. 


THE STATESMAN’S YEAR-BOOK. A Statistical and Historical Annual of the 
States of the Civilized World, for the Year 1890. Twenty-seventh Year of Publication. (Revised after Official Returns 
Edited by J. SCOTT KELTIE, Librarian to the Royal Geographical Society. Crown 8vo, 10s. 6d. 

The Zimes says :—‘‘ The additions have been many, all increasing greatly the value of the work. . The whole arrangement 
of the compilation has been recast and made more systematic and logical. . . - Much new and useful information is tabulated con 
cerning each State, . . . the internal evidence showing that the information has been obtained from, or arrived at, head-quarters. 
Throughout, all the latest changes have, so far as we have tested the book, been recorded.” 

The Sfectator says :—‘* The best manual of its kind in the world.” 


THE WAY OUT OF AGNOSTISCISM ; or, The Philosophy of Free Religion. 
By FRANCIS COLLINGWOOD ABBOT, Ph.D., late Instructor in Philosophy in Harvard College. Crown 8vo, 
45. 6d. 
HISTORY AND LITERATURE PRIMERS.—NEW VOLUMES. 


QUESTIONS AND EXERCISES IN ENGLISH COMPOSITION. _ By 


JOHN NICHOL, M.A. Oxon., LL.D., late Professor of English Literature in the University of Glasgow, and W. S. 
M‘CORMICK, M.A., Lecturer in E nglish Literature in Queen ‘Margaret College, Glasgow. 18mo, Is. 


INDIAN HISTORY, ASIATIC AND EUROPEAN. By J. Tatsoys WHEELEK, 


late Assistant Secretary to the Government of India, Foreign Department, and late Pos AEs to the Government of Britis! 
Burma, Author of “ History of India from the Earliest Ages,” including the ‘“‘Maha Bharata” and ‘‘ Ramayana,’ “A 
Short History of India,” &c. 18mo, Is. 


MACMILLAN AND CO., LONDON. 
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DOVE COTTAGE. 


WORDSWORTH’S HOME FROM 1800—1808. 





The object of this little Book, which we publish at a Shilling, is to induce the English and American public who care for WorDS« 
WORTH, and to whom his Poetry has been health, and pleasure, and comfort, to buy the Cottage and Orchard- -garden, and to place 
t, like the wirtiginee of Shakespeare, under a Trust, so that all future English-speaking folk may have a Memorial and symbol of 
W ORDSWORTH’s work, The Cottage and the Garden remain almost in the same state as when he lived in them, and may be, with 
an adjoining field, secured for £650. An additional sum would set up in the field a WorpDsworTH Museum. A full account of 
the Cottage and the reasons for this purchase, of the associations and poetry of the Garden, is given in this book, and we recommend 
the project to the people of England. 


Communications and Subscriptions may be addressed to— 


The Treasurer, G, LILLIE CRAIK (Macmillan and Co.), 
29 Bedford Street, Strand, London, W.C. 
PROF. KNIGHT, University, St. Andrews. 
The Secretaries‘ \W. G BROOKE, 14 Herbert Street, Dublin. 
S. A. BROOKE, I Manchester Square, London, W, 


Price £2 12s. 6d. net, richly Bound in Half-Morocco ; Size, Crown Folio. 


THE LIBRARY REFERENCE ATLAS OF THE WORLD. 
By JOHN .BARTHOLOMEW, F.R.G.S. 


With General Index to 100,000 Places. 


The Daily News says :—‘‘ The maps are engraved with remarkable clearness and carefully coloured. Among its distinguishing 
features is the unusually large proportion of maps devoted to Great Britain. Eighteen plates have been assigned to the United 
Kingdom alone, which have been reduced from the new Ordnance Survey to a scale of ten miles to an inch,. . . Everywhere, 
indeed, in the maps relating to British possessions marks of special care and pains are apparent. . . . We need hardly say that the 
long series of maps in the volume include all features of physical and commercial geography. A special word of praise is due to 
maps devoted to the North American Continent, and particularly to the admirable series of ten maps which are given to the United 
States.’ 

The St. Fames’s Gazette says:—‘‘ An atlas which in all essential points is one of the best of the kind that have ever 
appeared in England. . . . We have no hesitation in recommending it.” 

The Scottish Geographical Magazine says :—‘‘ It is emphatically ie atlas for newspaper readers and students of contemporary 
changes in geography.” 


MACMILLAN AND CO., LONDON. 


MACMILLAN’S MAGAZINE. 


PRICE 1s. No. 368, FOR JUNE, CONTAINS— 
1.—KIRSTEEN. By Mrs. OLIPHANT. Chapters XXXV.— | 5.—IN THE VALLEY OF THE TEME. By C. PArKIN- 
XXXVIII. SON. 
2—DE QUINCEY. By GEorGE SAINTSBURY. 6.—ON THE CHARACTER OF NERO. 
3.—-THE TRADITIONS OF GERMAN COLONIZATION. | 7.—LEAVES FROM A NOTE-BOOK. 
By HAROLD A, PERRY. | 8—WITHOUT BENEFIT OF CLERGY. By Rupvarp 
4.—CAN WOMEN COMBINE? By E. P. WYLDE. KIPLING. 





CRICKET. By W.G. Grace. With Portraits.—See 


The English Fllustrated Magazine 


For JUNE, Profusely Illustrated, Price 6¢., by Post 8¢. Contents — 


.—W. G. GRACE. Engraved by W. SPIELMEYER, after a 5.—LACE-MAKING IN IRELAND. ALAN S. CoLeg, 
Portrait by A. STUART WorRTLEY, by permission of the With Illustrations. 
M.C.C., for whom the Picture was painted, and who are 6.—THE POETRY OF SULLY-PRUDHOMME. With 
the Proprietors of the Copyright. (Fvontisfiece.) Translations in English Verse. E. and R. E. PROTHERO. 
‘ER r end s 7.—TO BLOSSOMS. A Decorated Page. HENRY RYLAND. 
2.—G J fii x 4 Z=NN SO. F e / + ~ tT - rT § 
ERODE GIOLHOOD. Lely Bisunuamanert (ok | §” 4 CASTLE ON MOUNT EYMA, Mamisor Atos. 
Canniane LAY REN). With Sketches by the Author. 
3:—CRICKET.—A Review of the Game, Past and Present, in 9.—TO WORDSWORTH. Mary Lucy BLAck. 
Australia, Canada, the United States, India, and Eng- 10.—THE LABOURS OF THE XII MONTHS. JUNE. 
land. W. G. Grace. With Portraits of Prominent A Decorated Page. H. SUMNER. 
Players selected by the Author. | 11.—THE GLITTERING PLAIN; or The Land of Living 
4.—~CROSSING THE BAR. Poem by ALFRED, LorD Men. Chaps. I.-VI. (Zo be continued.) WILLIAM 
TENNYSON. Music by Prof. C. VILLIERS STANFORD. Morris. 


MACMILLAN AND CO., LONDON.' 





x] NATURE [Peay 29, 1890 


NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 


s. @. = «. 
lide of 100 Diatomacex, with list of names I Type Slide of Eggs of Butterflies, Moths, &c., with list of names 
itu on Stigma, G inothera ‘an ean “as ons wm f New and very fine Slide, containing about 200 various Diatoms 
hn Glands in Human Intestin , ooo on eos ws 2 9 from St. Peter, Hungary. og wo oe 
rpio mm (.\ pa cinerea) : r ¢ Stem of Indian Poison- Berry (4 Anamirta coc ulus) 
f Amphioxus, through P harynx ” ose ‘ I Head of L amprey, Section through Gills- ae fine 
mia angul latum test objec t, dry.. ons wh one ma ee ‘Trans. Section of Earthworm, through Midd 
ot Podura (Lepidocyrtus curvicolli est object, dry .. oo £ @ | meek Mite (Cheiletus er ) 
aria, Micr a “« 2£ © 30% n of Wheat : und E —f four Secti> Ms ‘on One Slide 
optes scabei M: and Female on n One SI ide ... 4 Oo ulus capitis, Male, Female, Egg, and Larva—on One Slide 
n Section « if ens an E yelic hk cos . . es Ph: nto! m Shrimp (Cc _e la linearis) ove oss ove ase 
Any of the above Sorws arded on receipt of Remittance for Price. 


ILLUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS. 
CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS. 
Either of the above sent Post Free on application to— 
W. WATSON & SONS. OPTICIANS TO HER MAJESTY’S GOVERNMENT, . 
3138 HIGH HOLBORN, LONDON, W.C 
AND 251 SWANSTON STREET, MELBOURNE, AUSTRALIA. "EST ABLISHE D 1837 
Awarded 20 GOLD AND OTHER MEDALS at various International E xhibitions, i including 2 GOLD MEDALS, Paris Exhibition, 1889, for Staves ypes, & 
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Engine used for other purposes, such as driving | 
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cutting, &c. 


L 
MANCHESTER. 


“OTTO” 
GAS-ENGIN E. 
OVER 31,000 SOLD. 
2-MAN TO 100 H.P. INDICATED 
| eae SSLE Y's | 
NEW COMBINATION 
Suitable for Country Mansions. 
Pump can be disconnected at pleasure, and 
CROSSLEY BROS. 

imi 


5-MAN “OTTO” AND PUMP, : 


amateur’s workshop, laundry machinery, chaff | 


PERKEN, SON, & RAYMENT, —. aaa 
CATALOGUE Fuse, 
Mirah = de London, E.C. 
MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 


“OPTIMUS” PHOTOGRAPHIC SETS “OPTIMUS” MAGAZINE CAMERA “OPTIMUS” PHotocrapuic Lexses 


With Tripod and every necessary complete. Pictures 4} by 3} inches. RAPID EURYSCOPE. 
all ~" 





m= WS 
' Carries Twelve << 2 ~ The most (i (=r ™ ** There is no doubt of 
For Plates Dry Plates. g 3 convenient : / . . 
Pi) BIS yet invented | ful its proving a most use 
64 by 43, No Dark Slides : —_ | ful lens.’—J. TRatLt 
ame tl as Price, Wat: os wttie 
£5 15s. Plates changed § aoe OD AS with Lens and ¥ Hy Tayior, British Four 
- a 4 5 : i . 
| se a r dk PS a SZ nail of Photography. 
utton. ot ,, . 





-WIMSHURST MACHINES 


Work in any Weather. 
BEST QUALITY—15-1ncH—GIVING 43 SPARKS, £4 10s. 


17 5, £0 10s. 
20 , £6 10s. 


SCHOOL APPARATUS, 


Approved by Science and Art Department. 


BAnRVEY a PEATE, 


, CHARING CROSS ROAD, LONDON, W.C. 


~ Printed by RicHarp CLay AND Sons, Limtrep, at 7 and 8 Bread Street Hill, Queen Vict oria Stree t, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, Strand, London, W.C., and 112 Fourth Avenue, New York.—TuHuRspay, May 29, 1890. 





A WEEKLY 


No. 1075, VOL. 42,] THURSDAY, 


Registered as a : Bane aper at the General Post Office. | 


NEWTON & CO., 


SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT. 


Makers of every descrip- 
tion of OPTICAL and 
PHYSICAL APPARA- 

A. TUS of the highest class, 
for Colleges, Institutions, 
&c. 

Catalogue of 
OPTICAL LANTERNS, 
PROJECTION APPA- 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 
144 pages, 6d. 


WIMSHURST ELECTRICAL MACHINE. 





Best Quality, 15 in., £5; 18-in., £6 tos. As made for the Science and Art 
LENSES Department, and the Universities of Oxford, Cambridge, and London. 
NEWTON & CO., 
i 3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 
doubt of es iaahdiaiainanaine ° ich 
cn THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


TRAILL 
ish Four- 
raphy. 


ST. TIBB’S ROW, CAMBRIDGE. 





MAKERS OF 
PHYSICAL, PHYSIOLOGICAL, BOTANICAL, AND 
SCIENTIFIC APPLIANCES GENERALLY, 
Descriptions of wties —_~ be obtained on application. 


Drawings made on Stone and Wood, and the most refined work in Lithography 
and Colour Printing, as well as the various processes connected with 
Photography, done on the premises. 


Sole Authorized Makers of Pror. Ewinc’s SEISMOMETRIC APPARATUS. 
Quartz Fibres made as described by Mr. C. V. Boys. 


Agents for the Microscopes of Cart Zeiss, of Jena, and for the Earthquake 
Model (made in Japan) of Pror. Sexiya. 


Now Ready, Vol. XI., No. 3 
Price to Subscribers 21s. per Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited by MICHAEL FOSTER, M.D., F.R.S. 
Published by the Proprietors and sold on their behalf at 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY’S WORKS, 


ST. TIBB'S ROW, CAMBRIDGE, 


shed by 
70. 


ILLUSTRATED JOURNAL OF 
** To the solid 
Of Nature trusts the mind which builds for aye.’ 


JUNE 5s, 





SCIENCE 
crour dt 


’— WORDSWORTH. 


1890. [PRICE 15 CENTS. 


{All Rights are Reserved. 


NALDER BROS. & CO. 


MAKERS OF ALL CLASSES 
OF VERY HIGHLY 
ADJUSTED 


RESISTANCE COILS, 
LEGAL AND B.A. OHMS, 


ALSO 


) TRUE UNITS. 
NALDER BROS. & CO., 


132 HORSEFERRY ROAD, 
WESTMINSTER. 


TELEPHONE No. TELEGRAPHIC ADDRESS, 
3120. SECOHM, Lonpon. 


“6 THE RACES. 


NEGRETTI & ZAMBRA’S 




















CELEBRATED BINOCULARS. 
TWO AND THREE GUINEAS, 
AND UPWARDS, IN SLING CASE, COMPLETE. 


NEGRETTI & ZAMBRA, 


ScienTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


HOLBORN VIADUCT, EC. 


45 CORNHILL, ered "REGENT STREET. 
PHOTOGRAPHIC STUDIO—CRYSTAL PALACE, SYDENHAM, 
TELEPHONE No. 6583. Telegraphic Address—* Nucrarti, Lonpon.’ 
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BRITISH ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE, 
22 ALBEMARLE STREET, LONDON, W. 


The NEXT ANNUAL GENERAL MEETING will be held at 
LEEDS, commencing on WEDNESDAY, SEPTEMBER 3. 


PRESIDENT-ELECT } 
Sir FREDERICK AUGUSTUS ABEL, C.B., D.C.L., D.Sc., F.R.S., 
V.P.C.S. 















NOTICE TO CONTRIBUTORS OF MEMOIRS.—Authors are re- 
ninded that, under an arrangement dating from 1871, the acceptance of 
Memoirs, and the days on which they are to be read, are now, as far as 
possible, determined by Organizing Committees for the several Sections 

efore the beginning of the Meeting. It has therefore become necessary, in 
der to give an opportunity to the Committees of doing justice to the 
several Communications, that each Author should prepare an Abstract 
of his Memoir, of a length suitable for insertion in the published Transac- 
tions of the Association, and the Council request that he will send it, together 
with the original Memoir, by book-post, on or before August 6, addressed 
thus:—‘‘General Secretaries, British Associz ation, 22 Aibemz arle Street, 
London, W. For Section.. Authors who comply with 
this request, and whose P apers : are e accepted, will be furnished defore the 
Meeting with printed copies of their Reports or Abstracts. If it should be 
inconvenient to the Author that his Paper should be read on any particular 
day, he is requested to send information thereof to the SeCRETARIES in a 
separate note. 




















INSTITUTE OF CHEMISTRY 
OF GREAT BRITAIN AND IRELAND. 


EXAMINATIONS in PRACTICAL CHEMISTRY for the ASSO- 

CIATESHIP of the INSTITUTE will be held at King’s College, London, 
in JULY; also at Birmingham, Glasgow, Leeds, Liverpool, and Manchester. 
Candidates are required to produce evidence of having passed through a 
ourse of three years’ training in Chemistry, Physics, and Mathematics at 
one of the Colleges approved by the Council. According to the Regulations, 
every Candidate must also pass an examination in Practical Chemistry, 
conducted by the Board of Examiners appointed by the Council, before he 
can be admitted to the Associateship. 

Formal application, accompanied by the necessary Certificates as to train- 
ing, Note-books of the —_ — during the past two years, &c., must be 
sent in on or before JUNE 

Full Particulars may be ‘auiiend on application to the Secretary, Mr. 
E. Groves, F.R.S., at the Offices of the Institute, 9 Adelphi 


’ 















CHAS. 
Terrace, London, W.C. 








BALLIOL COLLEGE,CHRIST CHURCH, 
AND 
TRINITY COLLEGE, OXFORD. 
NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 
A combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 


NOVEMBER 128, 18g0. 

Three Scholars hips and Two Exhibitions will be offered, the Scholarship 
being worth £80 a year. 

The subjects for examination will be Physics, Chemistry, and Biology, but 
Candidates will not be expected to offer themselves in more than two of 












these. 
Particulars may be obtained by application to A. VeERNoN Harcourt, 


Christ Church, Oxford. 


ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


TWO ENTRANCE SCIENCE SCHOLARSHIPS, of 125 Guineas and 
£60 respectively, open to all First-Year Students, will be offered for Compe- 
ution in SEPTEMBER 1890. 

Special Classes are held throughout the Vear for the PRELIMINARY 
SCIENTIFIC and INTERMEDIATE M.B. Examination of the Uni- 
versity of London, and may be joined at any time. 

Entries may be made to Lectures or Hospital Practice, and Special 
Arrangements are made for Students entering in their Second or subsequent 
Years ; also for Dental Students and for Qualified Practitioners. 

Prospectus and all Particulars may be obtained from the Medical 


Secretary, Mr. GeorGE RENDLE. 
E. NEITLESHEP, Dean. 


ROYAL ‘GEOGRAPHICAL SOCIETY. 


THE ANNIVERSARY MEETING, for the election of President and 
Council, &c., will be held (by permission of the Chancellor and Senate) in 
the a of the University of London, Burlington Gardens, on MONDAY, 
JUNE 16, at 2.30 p.m. 

ie Rig tht Hon. Sir MOUNTSTUART E. GRANT DUFF, G.C.S.L., 
C.1.E., &c., President, in the Chair. 

During the Meeting the Royal Medals for the encouragement of Geo- 
graphical Science and Discovery will be presented. 














































LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Batrachospermum moniliforme, var. 
Boltoni, with sketch and description. He also sent out Leptodora hyalina, 
Fredericella sultana, Paludicella Ehrenbergi, Argulus foliaceus, Corethra, 
Philodina roseola, Floscularia, Corethra plumicornis, Melicerta ringens, 
Stephanoceros ;_ also Ameeba, Hydra, Vorticella, Crayfish, Dog-Fish, 
Amphioxus, and other Specimens for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1:5., 
or Twelve Tubes for 108. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


THE MASON COLLEGE, 
BIRMINGHAM. 


PROFESSORSHIP OF THE GERMAN LANGUAGE AND 
LITERATURE. 

The Council invite applications for the aoe PROFESSORSHIP, vacant 
by the death of Prof. Karl Dammann, Ph.1 

Applications, accompanied by ten aie ‘of Testimonials, should be sen 
to the undersigned not later than JUNE 24, 1890. 

The successful candidate will be expected to enter upon his duties on 
September 30, 1 

Candidates are —w requested to abstain from canvassing. 

Further particulars may be obtained from 


GEO. H. MCRLEY, Secretary. 





May 21, 1890. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


CHAIR OF MECHANICAL ENGINEERING. 
The Council are prepared to appointa PROFESSOR of MECHANICAL 
ENGINEERING in the new Engineering Department. The Stipend of 


the Professor will be £300 per annum. _ 
Applications, together with Testimonials and References, should be for- 


warded before JUNE 10, 1890, to 
IVOR JAMES, Registrar. 





Cardiff, May 7, 1890. 

UNIVERSITY COLLEGE OF SOUTH 

WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The Council are prepared toappoint a DEMONSTRATOR and Assistant 
Lecturer in CHEMISTRY at a salary of £120 per annum 
Applications, with Testimonials and References, should be forwarde: 
before JUNE 9, 1390, to 
IVOR JAMES, Registrar. 
Cardiff, May 7, 1890. 


MUSEUMS’ ASSOCIATION. 


The First Annual Meeting of this Association will be held in LIVERPOO! 
on JUNE 17, 18, and 19. 
H. M. PLATNAUER, Museum York,) General 
T. J. MOORE, Museum, Liverpool, J Secretaries. 
H. A. ‘TOBIAS, Museum, Liverpool, Local Secretary. 


THE YORKSHIRE COLLEGE, LEEDS. 


An ASSISTANT LECTURESHIP in MATHEMATICS is Vac: 
Fifteen Hours’ Lecture Work a Week during Thirty-two Weeks of t 
Year is the maximum which will be semen. Stipend £ 100. 

Applic ations must be received by JUNE 17. 

Further Particulars may be had from the SECRETARY. 


THE YORKSHIRE COLLEGE, LEEDS. 


The Post of DEMONSTRATOR and ASSISTANT LECTURER 
PHYSICS is now Vacant. Salary £125 per Annum. 3 

Inform: ation with respect to the Duties, &c., connected with the Appoint 
ment can be obtained from the SECRETARY. 











- FIRTH COLLEGE, SHEFFIELD. 


The Council intend to fill up the -Vacant Post of DEMONSTRATOR 
PHYSIC ~ Salary £120. Candidates must send in their Applications bet 
JUNE 


F suchen Particulars can be obtained from 


ENSOR DRURY, Registrar. 
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Sales bp Auction. 


MONDAY, JUNE o. 
A COLLECTION OF BRITISH AND FOREIGN BIRDS’ EGGS. 


MR. J. C. STEVENS will Sell by Auction | 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
JUNE og, at half-past 12 precisely, a large Collection of AUTHENTIC 
BRITISH AND FOREIGN BIRDS’ EGGS, mostly in Clutches, 
many with Data, and, with very few exceptions, in perfect condition, 
comprising some Fine Clutches of Golden Eagle, &c. ; also, some rare 
3ird Skins. 
On View the Saturday prior from 1o till 4, and Morning of Sale, and 
Catalogues had. 
TUESDAY, JUNE 17. 
rTHE VALUABLE AND EXTENSIVE COLLECTION OF SHELLS, 
FORMED BY THE LATE DR. PERCY, OF I GLOUCESTER 
CRESCENT, HYDE PARK. 
MR. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
JUNE 17, at half-past 12 o'clock precisely (by order of the Executors 
of the late Dr. Percy, without reserve), this valuable Collection of 
SHELLS, comprising Carinaria Vitrea, Conus Cedo-nulli, Conus 
Thome, Tugonia, Anatina, Mulleria Lobata, Bartlettia Stefanensis, 
Ceres Colino, Ceres Salleana, Northia Serrata, and many other rare 
Shells ; also, the Cabinets in which the above are contained. 


On View the Day prior from 1o till 5, and Morning of Sale. and Catalogues 
had of Messrs. Kincsrorp, DokmMan, anv Co., Solicitors, 23 Essex 
Street. Strand; and of the AUCTIONEER, 3 King Street, Covent Garden. 


‘THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practica! and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888. 











TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. | 
TERN, used by W. Lant CarPEnTER, Esq., Prof. Forsgs, B. J. MALDEN, 


Esq. _New Oxyhydrogen Microscope. Grand Results. Docwra Triple, 
Prize Medal, Highest Award. Suppiied tothe Royal Polytechnic Institution, 
Dr. H. GRATTAN Guinness, &c, Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
oo Pages, 1s. ; Postage, 5a. Smaller do.,6¢. Pamphlets Free. HUGHES, 
Specialist, Brewster House, Mortimer Road, Kingsland, N. 


SILVERED-GLASS REFLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award fo 
“Excellence and Improvements” at the International Exhibition, London 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Chelmsford. 


MANUSCRIPT COPYING 


Special attention given to Papers on Technical Subjects 
for Public Reading. 


Price, 1s. 3@. per 1000 Words. 


STANDARD TYPEWRITING CO., 90 & 91 Queen St. (third floor), E.C. 
and at 38 Arlington Square, N., and 41 Goldney Road, W. 


“WEATHER FORECAST INSTRUC- 


TION CHART,” for hanging alongside Barometers. Post free, 74¢.— 
Ackroyb, The Wheatleys, Birkenshaw, Leeds. 


>+ SET 


~ 





By Typewriter. 


Manifold Copies, rs. per ro00 Words. 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mzpat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


| 
| 
} 


| 
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NATURE 


DEATH AND DISABLEMENT BY ACCIDENT. 
THE RAILWAY PASSENGERS’ ASSURANCE COMPANY 


Assures £1000 at Death and Full Benefits at £4 per Annum. 
HON. EVELYN ASHLEY, Chairman. 


Annual Income £250,000. 
80,000 ANNUAL POLICYHOLDERS. 
Invested Capital and Reserve Fund £285,000. 
COMPENSATION PAID, 


£2,750,000. 


West End Office:—8 GRAND HOTEL BUILDINGS, W.C. 
Head Office :—64 CORNHAILL, LONDON, E.C. 


W. D. MASSY,) «.. — 
A. VIAN, j Secretaries. 


‘SPECTROSCOPES & SPECTROMETERS 


FOR 
| TELESCOPES OR LABORATORY USE, 
| With ‘f Rowlands’s”’ Metal Gratings, or with Prisms of every Description 
DISK PRISMS AND MOUNTINGS 


For Photographing the Stars on Secchi’s Plan. 


A. HILGER, 


Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD Roan, 
Lonpon, N.W. 


GOLD MEDAL, Highest Award, Inventions Exhibition, 
1885. 


JOHN J. GRIFFIN & SONS, Limrreo, 


MAKERS OF 


CHEMICAL, PHILOSOPHICAL, AND 
PHOTOGRAPHIC APPARATUS, 


22 GARRICK STREET, COVENT GARDEN, 
LONDON. 


CHEMICAL APPARATUS of every description for Analytical Opera- 
tions and Experiments of Demonstration. 

APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha 
nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
of Physical Science. 


SEND FOR CATALOGUES, FREE ON APPLICATION 


KING, MENDHAM, & Co., 
Electrical Engineers 
AND 
Manufacturing Electricians, 
SPECIALTIES.—K.M.B. Patent 
Pocket Galvanometer. Price, Post free, 
12s. gd. ; Case, 1s. 6d. extra, Testing 
Instruments, Primary Batteries, Wims- 
hurst Machines of Improved Pattern. 
Western Electrical Works, 
BRISTOL. 
New ILitustrATED CATALOGUE, 
Post free, 44d. 
Specially compiled List of Electrical 
Publications, post free, 2d. 


WEAK AND DEFECTIVE SIGHT.— 


SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at HoRNE AND THORNTHWAITE’S, 
Opticians to the Queen, 416 Strand, London. The weak-sighted should 
read Ackland’s ‘‘ Hints on Spectacles,” €d., post free. 
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R J. WILLIAM DAWSON. 
IDEAS OF 


EVOLUTION 


AS RELATED TO 


By Sir J. WILLIAM DAWSON, C.M.G., LL.D., 


“The Chain of Life in Ge logics al Time, ‘ih 


crown 8vo, 5s 


Author of ‘‘ Acadian Geology,” 
teachers and students to get this little 


**We strongly recommend all 
: ae 
—Freeman. 


»ook and make it a subject of careful study. 

“‘Those who have been taken up with the brilliant philosophy which 
seems to account for everything, but which really explains nothing, should 
read the pre- -eminently exhaustive and judicial review of the whole question 
which has just been published by the Religious ‘Tract Society.”—North 
British Daily Maid. 


LONDON : THE 


MCLEOD’S 


MEADINCTON 
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REVELATION AND SCIENCE, 


F.R.S., 


Egypt and Syria : their Physical Features in Relation to Bible History,” &c. 


Cloth Boards. 


“Dr. Dawson is 2 man of science—F.R.S., LL.D., and the rest of it—| 
he holds to the traditional ideas of first cause and ordered plan of the uni 
verse.” —cho. 

** The eminently judicial temper, as well as the wide reading of the cnief 
man of science in Canada, is conspicuously displayed in his latest book. I: 
a quiet fashion, without any attempt to astonish the reader with startling 
points, Sir William Dawson deals the E volution hypothesis a heavy blow.’ 
Christian Leader. 


RELIGIOUS TRACT SOCIETY, and of al! Booksellers 





The 


ered inside. The sphere 

a slide provided with rack and 
cussing the image of the sun on 
placed with its vertical 


This ingenious instrument, which is the inven- 


tion of P 
College, 
tallic c 


posite to the lens of which is a 
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PRICE £6 I5s. 
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JAMES J. HICKS, 


8, 9, & 10 Hatton Garden, London. E.C. 
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BRYCE-WRIGHT’S MUSEUM, | 


26 SAVILE ROW, LONDON, W. 
(OrF REGENT STREET), 
Contains Minerals, Precious Stones, Stone Implements (Palzo- 
lithic and Neolithic) ; also New Zealand Jade Meres, Tikis, and 
other Savage Weapons, Bronze Implements ; Works of Art in 
Jade, Rock Crystal, &c.; Vases and Table-Tops in Stone ; 
Arms and Armour, and other Specimens of Natural History, all 
of which are 
FOR AT THE LOWEST PRICES. 
ESTABLISHED 1845. 
Boxes sent upon Approval. 
‘Man spricht Deutsche, 


SALE 


On parle frangais. 


F. H. BUTLER, M.A. Qam Assoc.R.S. Mines, 
NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest, 


Mr. Burver has lately obtained and has now on view a fine series of 
banded blue Fluors, rare Calcites, Quartz after Barytes, and doubly ter- 
minated Quartz from Cumberland, Mylonite Schist and other interesting 
Scotch Rocks, some thousands of Oolitic Fossils, including the Bravender 
Collection, new Rock-slides illustrative of Teall’s ‘‘ Petrography,” and a 
selection of specimens of Amphioxus (6d. each) preserved in different media. 
Arrangements have been made for the supply of Scyllium and other Zoological 
Specimens to order. 


GEOLOGICAL “COLLECTIONS. 
Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. too Specimens, 255. ; 
200 ditto, sos. The best value obtainable. 
Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 


78 NEWGATE STREET, LONDON, E.C. 


Just Published, Price 4d. 


ILLIAM WESLEY & SON’S 
NEW CATALOGUE 


ENTOMOLOGICAL BOOKS AND PAMPHLETS. 


Including many new Purchases, classified under the Headings Lepidoptera, 
Coleoptera, Hymenoptera, Diptera, Neuroptera, Orthoptera, Hemiptera 
Arachnida, Aptera (Parasita), Injurious Insects, Useful Insects (Bee-cultur 

| Silkworm-culture), Systematic and General Entomology. Important Hota- 


< | SUNSHINE RECORDER. 


nical Works. 1200 Titles. 


28 Essex Street, S Strand, London. 


& SON, 


ie Seonad, rs Cloth, 15s. 
| A SYNONYMIC CATALOGUE OF THE 
RECENT MARINE BRYOZOA, including Fossil Synonyms. 
By E. C. JELLY, F.R.M.S. 
DULAU & CO., 37 Soho Square, London, W. 


WILLIAM WESLEY 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


A Large Collection of Beautiful Mineral Specimens, including a VERY 
FINE GROUP OF SENARMONTITE CRYSTA ALS, VERY BRIL- 
LIANT MANGANITES, WULFENITES, VANADIMITES, HAR- 
MATOME, from Oberstein and Scotland; NATROLITES, Auvergne 
CHILDRENITES, ARAGONITES, and MELANOPHLOGITE. 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 
CHISELS, and BLOWPIPE APPARATUS. 


Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Lessons given. Catalogues Free. 
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DIARY OF SOCIETIES. 
LONDON. 


THURSDAY, June 5. 
RovaL Society, at 4.—Election of Fellows.——At 4.30.—Account of 
Recent Pendulum Operations for determining the Relative Force of 
ar at the Kew and the Greenwich Observatories : General Walker, 
F.R.S.—(1) Observations on Pure Ice, Part I]. : (2) The Passive State of 
Iron and Steel, Part I.: T. Andrews, F.R.S ms the Superficial Viscosity 
of Water: Lord Rayleigh, Sec.R.S.—Experiments with Lord Rayleigh’s 
Colour- Box : Dr. Schuster, F.R.S. 

LinNEAN SocigEty, at 8.—On a Collection of Plants from Madagascar: G. 
F. Scott Elliot. —Dr. Weismann’s Theory of Heredity applied to Plants : 
Prof. G. Henslow.—Teratological Evidence as to the Heredity of Acquired 
Conditions: Prof, B. C. A. Windle. 

CHEMICAL Society, at 8.—Note on the Preparation of Pure 
Copper for Spectrum Analysis: C. C. Duncan.—The Structure of Cycloid 
Hydrocarbons (No. 4): H. E. Armstrong and W. P. Wynne.—The Action 
of Ethylic Oxalate on Camphor: Dr. Bishop Tingle. 

RovaL INSTITUTION, at 3.—Flame and Explosives: Prof. Dewar, F.R.S. 

FRIDAY, June 6. 

PuysicaL Society, at 5.—The Effect of Change of penpetiere 
Villari Critical Point of Iron ; Herbert Tomlinson, 
Variation of the Magnet at Kew: W.G 

GEOLOGISTS’ ASSOCIATION, at 8, 

Roya BotTanic SOcIETY, at 4. 

Roya INSTITUTION, at 9.—The Search for Coal in the South of England : 
Prof. W. Boyd Dawkins. 


SATURDAY, June 7 
Rovat INSTITUTION, at 3.—The Ballad Music of the West 
(with Musical Illustrations): Rev. S. Baring-Gould. 
MONDAY, Juxe 


Society, 


,” &c. 


fit—bu 
the uni 


the cnief 
yok. In 
startling 
low.’ 


Crystalline 


| 


on the 
S.—The Diurnal 
. Robson and S. W. J. Smith. 


)- 
TOYNBEE PHILOSOPHICAL 
J. H. Muirhead. 


at 8.—Plato’s Theory 
TUESDAY, June 10. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—The 
Minor: Theodore Bent.—A Contribution to 
3ernard Hollander. 

PHOTOGRAPHIC SOCIETY, at 8. 

KOYAL INSTITUTION, at 3.—The Natural History of Society: 
Lang. 

TAURSDAY, June 12. 

RoyAL SOCIETY, at 4.30. 

MATHEMATICAL Society, at an Note: Tucker.—Further 
Notes on Simplicissima: W. J. C. Sharp.—Rotatory Polarization: Dr. 
J. Larmor.—The Expression of Pa Square Root of a Quartic as a Con- 
tinued Fraction: Prof. G. B. Mathews. 

Society OF ArTS, at 5.—The Rationale of Indian Railways 
C. Hope, K.C.S.I. 

RoyAL INSTITUTION, at 3.—Flame and Explosives: Prof. Dewar, F.R.S, 

FRIDAY, Jvuxe 

RovaL ASTRONOMICAL Society, at 8. 

RovyaL BoTANIC SOCIETY, at 4. : 

RovaL INSTITUTION, at9.—The Physical Foundation of Music: 
Silvanus P. Thompson. 

SATURDAY, June 14. 

Roya Botanic SOciETY, at 3.4 

KovAL INSTITUTION, at 3. —The Ballad Music of the West of England 
(wi ith Musical Illustr. seni Rev. S. Baring-Gould. 


SUBSCRIPTIONS TO 


Yearly... 
Half-yearly . 
Quarterly ° 

To the United States, the Continent, &c. 
Yearly. .. 
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| 


: Sir Theodore 


“ 


— 
= 
WD 


I> 


| 
| 
Prof. | 
| 


LETS. 


-pidoptera, 
Hemiptera, 
ee-culture, 
tant Bota- 


| 
| 





“ NATURE.” | 
BO 
14 6 
7 6 


sondon. 


*ee 


THE 


30 
15 
8 


. 





32 
16 


8 


- e.8 


‘oo + oh Se @ v - o- 





CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 
s 


One Eighth Page, or Quarter Column .. . 
Quarter Page, or Halfa Column ..... 
Half a Page, or a Column 
Whole Page .. . 


o 18 
I 15 


a3 
6 6 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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AMPERE METERS AND VOLT METERS. 


| 





AMPERES - METRE 


Darn sf ¢ Conpenloor 
” 7 


of England | 


of Philosophy: | 


| Ampére Meters, 
I 
25 
50 
Ico 


Volt Meters. 
I 
25 
50 
100 


42°50 each 
40 


ane 


37°59 


J. CARPENTIER, 
PARIS—20 Rue Delambre—PARIS. 


NERVOUS EXHAUSTION. 


PULVERMACHER’S WORILD-FAMED 
GALVANIC BELTS 


Yervous CompLainTs have received Testimonials from three 


%” 


os 





for the Cure of N 


| Physicians to Her Majesty the Queen, and over Fifty Members of the Royal 


College of Physicians of London. 


The distressing symptoms of NERVOUS EXHAUSTION, loss of 
MUSCULAR POWER, RHEUMATISM, SCIATICA, PARALYSIS 
EPILEPSY, &c., are speedily removed by means of 


PULVERMACHER’S World-famed Galvanic Belts, 


which convey the electric current direct to the affected parts, gradually 
stimulating and strengthening all the nerves and muscles, and speedily 
arresting all symptoms of premature waste and decay. 


Dr. VINEs, Fellow of the Royal College of Physicians, writes, September 
19, 1885 :—‘* Having used Mr. PULVERMACHER’S BELTS for many 
years, in the course of medical practice, I am ina position to speak of their 
great value as a curative agent in cases of nervous disease or functional 
malady where E lectricity is | kely to be serviceable. I am entirely convinced 


| of their efficacy. 


Dr. C. HANDF IELD Jones, F.R.C.P., F.R.S.. Physician to St. ao s 
Hospital, says :—*‘ I am satisfied that Mr. PULVERMACHER isan honest 
and earnest labourer in the field of science, and I think he deserv es to meet 


| with every encouragement from the profession and scientific men.’ 


Sir Cuartes Locock, Bart., M.D., says :—‘*PULVERMACHER’S 


| BELTS are very effective in neuralgia and rheumatic affections, and I have 
| prescribed them largely in my practice for other similar maladies, paralysis, 


&e.’ 
For full Price List and Particulars see new Pamphlet, 


‘“ GALVANISM: Nature’s Chief Restorer of Impaired 
Vital Energy.”’ Post free from 


PULVERMACHER’S 
GALVANIC ESTABLISHMENT. 


194 REGENT STREET, LONDON, W. 
ESTABLISHED OVER FORTY YEAPS. 





NATURE [JuNE 5, 1890 


DOVE COTTAGE. 


WORDSWORTH’S HOME FROM 1800—1808. 








The object of this little Book, which we publish at a Shilling, is to induce the English and American public who care for WorDs 
WORTH, and to whom his Poetry has been health, and pleasure, and comfort, to buy the Cottage and Orchard-garden, and to place 
it, like the Birthplace of Shakespeare, under a Trust, so that all future English-speaking folk may have a Memorial and symbol of 
WorpsworTH’s work. The Cottage and the Garden remain almost in the same state as when he lived in them, and may be, with 
an adjoining field, secured for £650. An additional sum would set up in the field a WorDsworTH Museum. A full account of 
the Cottage and the reasons for this purchase, of the associations and poetry of the Garden, is given in this book, and we recommend 
the project to the people of England. 

Communications and Subscriptions may be addressed to— 
The Treasurer, G. LILLIE CRAIK (Macmillan and Co.), 
29 Bedford Street, Strand, London, W.C. 
ProF. KNIGHT, University, St. Andrews. 
he Secretaries - WW. G BROOKE, 14 Herbert Street, Dublin. 
S. A. BRooKE, 1 Manchester Square, London, W. 


Excellent Copies of the actual, natural Handwriting, ahs 
MINERALOGY AND GEOLOGY. of Drawings, Music, even of elaborate Sketches, ’Pro- 
grammes, Pians (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 
SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, AND MUSEUMS. 
EVERY REQUISITE FOR PRACTICAL WORK, CABINETS. 


CASES, APPARATUS OF ALL KINDS. Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


The Largest Stock in England of Rocks, Rock-Sections, AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


Minerals, Fossils. London Wall, London, and 52 Princess Street, Manchester. 





New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, HOLLOWAYS PILLS saan 


88 CHARLOTTE STREET, FITZROY vanamnen LONDON. 


Is unequalled in the Cure of all Disorders of the LIVER, 


STOMACH, KIDNEYS AND BOWELS. A Great PURI. 
os T EOLOGIC A 7 s Pp E c IMENS, FIER of the BLOOD; a Powerful Invigorator of the 


MODELS, &c.—MOORE BROS.,:49 Hardman Street, Liverpool. System, if suffering from WEAKNESS AND DEBILITY, 
Price List, Three Stamps. and is unequalled in Complaints incidental to Females. 


WIMSHURST MACHINES 


Work in any Weather. 


BEST QUALITY—15-IncH—GIVING 43 SPARKS, £4 10s. 
17 5, £9 10s. 
20 ,, £6 10s. 


SCHOOL APPARATUS, 


Approved by Science and Art Department. 


HARVEY @ PEASE, 


6, CHARING CROSS ROAD, LONDON, W.C. 


PERKEN, SON, & RAYMENT, oc220%0 "an ze 
4 x 5 Discount for the Trade London, E.C. 
MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 


“OPTIMUS” PHOTOCRAPHIC SETS “OPTIMUS” MACAZINE CAMERA “OPTIMUS” PHoTocnaptic LeNses 


With Tripod and every necessary complete. Pictures 4} by 3} inches. RAPID EURYSCOPE 








ji Pa ' ‘or P Carries Twelve qesseia , The most oh wm |‘ Thereis no doubt of 
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i “ah yet invented. S$ proving_a mos 


4k by 31, =n ee 64 by 43, |No Dark Slides. [9 f re Bia! tens.”—J. Trav 
} [ Se: ; Price, ' Way Pettich Your 
£3 8s. { _. = << (is £5 15s. Diana changed \ : with Lens and ia Tavior, British ¥ 0x 


by turning a [ee 3 Ss SS es nal of Photcgraphy. 
Button. * £6 Gs. . 
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MESSRS. MACMILLAN AND CO.'S NEW BOOKS. 


THE ADVANCEMENT OF SCIENCE;; Occasional Essays and Addresses. By 


E. RAY LANKESTER, M.A., LL.D., F.R.S. 8vo, 10s. 6d. 


THE GOLDEN BOUGH: A Study in Comparative Religion. By J. G. Frazer, 
M.A., Fellow of Trinity College, Cambridge. 2 vols., 8vo, 28s 


The Saturday Review says :—‘‘ There is no doubt that the clearness and logic of his work give it a most convincing quality. 
Mr. Frazer belongs to the new school of students in religion who begin at the opposite point from the old point of departure. Till 
quite recently, mythologists started from the high gods, of established official, priestly, and literary religions. These they explained 
as well as they could, chiefly by studying the etymologies of their names. The new plan is to begin from the remains of ancient 
ritual which survive in peasant practice and savage custom. The hypothesis is that the peasant has changed but little in his 
traditional usages from rites which were old before Homer and Hesiod made their orthodoxy for the Greeks. His book is lucid 
and entertaining, logical and learned. It is probably the best work on a certain aspect of early religion that has appeared since Mr. 
Tylor’s ‘ Primitive Culture.’ ” 

The Scutsman says :—‘‘ ‘ The Golden Bough’ is unquestionably one of the most interesting and valuable contributions ever 
made to the scientific study of comparative religion, or rather superstition.” 


MYTHOLOGY AND MONUMENTS OF ANCIENT ATHENS: being a 
Translation of a portion of the ‘‘ Attica” of Pausanias, by MARGARET DE G. VERRALL. With Introductory 
Essay and Archeological Commentary by JANE E. HARRISON, Author of ‘* Myths of the Odyssey,” ‘‘ Introductory 
Studies in Greek Art,” &c. With Illustrations and Plans. Crown 8vo, 16s. 

The St. Fames’s Gazette says :—‘‘ Those who are acquainted with Miss Harrison’s previous work, or have listened to her 
lectures, are aware of the admirable use she has made of her intimate knowledge of vase-paintings to elucidate Greek mytholog 
as it had never before been elucidated, at least in England ; but even those who are familiar with her work will hardly be prepared 
for the originality of treatment, the perfect first-hand acquaintance with literary and artistic sources for mythography, and the 
severely scientific investigation of topographical clues which are manifested in every page of her latest book... . . The book is a 
manual for students of Greek mythology, and it will be gratefully welcomed by those to whom it is addressed. It is a signal 
example of the highest type of archzological research.” 


PURE LOGIC: AND OTHER MINOR WORKS. BY W. STANLEY 
JEVONS, M.A. (Lond.), F.R.S., LL.D. (Edin.). Edited by ROBERT ADAMSON, M.A., LL.D., Professor of Logic 
at Owens College, Manchester, and HARRIET A. JEVONS. With a Preface by Prof. ADAMSON.  8vo, Ios. 67. 
The Scotsman says :—‘‘ This volume will place the writer in a favourable position as a thinker, a versatile exponent, and a 
good controversialist.” 


CAPITAL AND INTEREST. A Critical History of Economical Theory. By 
EUGEN V. BOHM-BAWERK, Professor of Political Economy in the University of Innsbruck. ‘Translated, with a Pre- 
face and Analysis, by WILLIAM SMART, M.A., Lecturer on Political Economy in Queen Margaret College, Glasgow. 
8vo, 145. 


FIRST LESSONS IN POLITICAL ECONOMY. By Francis A. WaLker, 


Ph.D., LL.D., Author of ‘* Political Economy,” ‘‘ The Wages Question,” &c. Crown 8vo, 5s. 


FIFTY YEARS OF SCIENCE. Being the Address delivered at York to the 
British Association, August 1881. By the Right Hon. Sir JOHN LUBBOCK, Bart., M.P., F.R.S., D.C.L., LL.D., 
President of the Association ; Principal of the London Working Men’s College; President of the London Chamber of 
Commerce ; and Vice-Chairman of the London County Council. Fifth Edition. Crown 8vo, 2s. 6d. 


A GENERAL VIEW OF THE CRIMINAL LAW OF ENGLAND. By 
SIR JAMES FITZJAMES STEPHEN, K.C.S.I., D.C.L., Hon. Fellow of Trinity College, Cambridge, a Correspond- 
ing Member of the French Institute, a Judge of the Supreme Court, Queen’s Bench Division. Second Edition, Demy 
8vo, 145. 

*," The first edition of this work was published in 1863. The new edition is substantially a new work, intended as a text- 
book on the Criminal Law for University and other students, adapted to the present day. 


NAUTICAL SURVEYING. By the late Vice-Admiral SHortLanp, LL.D., late 


Fellow of Pembroke College, Cambridge. Published by his Widow and Children. 8vo, 215, 
TWENTY-SEVENTH ANNUAL PUBLICATION. RE-ARRANGED THROUGHOUT. 


THE STATESMAN’S YEAR-BOOK. A Statistical and Historical Annual of the 


States of the Civilized World, for the Year 1890. Twenty-seventh Year of Publication. (Revised after Official Returns.) 
Edited by J. SCOTT KELTIE, Librarian to the Royal Geographical Society. Crown 8vo, 10s. 6d. 


The Zimes says :—‘‘ The additions have been many, all increasing greatly the value of the work. . . . The whole arrangement 
of the compilation has been recast and made more systematic and logical. . . . Much new and useful information is tabulated con- 
cerning each State, . . . the internal evidence showing that the information has been obtained from, or arrived at, head-quarters. 
Throughout, all the latest changes have, so far as we have tested the book, been recorded.” 

* The Spectator says :—‘‘ The best manual of its kind in the world.” 


MACMILEAN AND CO., LONDON. 
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A WEEKLY ILLUSTRATED JOURNAL OF 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —\WORDSWORTH. 


SCIENCE, 





No. 1076, VOL. 42.] 


Registered as a Newspaper at the General Post Office. ] 


THE NEW PATENT WATKIN ANEROID BAROMETER. | 
Amongst several unsolicited Testimonials 
the two following have been received by the 
maker :— 
THE OBSERVATORY, MELBOURNE, 
October 10, 1888. 
Dear Sir,—The Watkin Aneroid | 
only reached me three weeks ago, 
I am very much pleased | 
with it, and have givenita 
pretty severe trial with very 
satisfactory results. 
(Signed) R. J. ELLEry. 


Now MADE 


Ep1inzurGu, May 31,’89. 
Dear Sir,—I have just 
A) returned from a six weeks’ 
stay at the Ben Nevis Ob- | 
servatory, and while there | 
had an opportunity of test- | 
i) ing the admirable qualities | 
of your new ‘“ Watkin” | 
Aneroid. The result has 
been most satisfactory, the | 
extreme error noted being | 
only about y4,5 of an inch. 
During my stay at the Ob- 
servatory the Anervid was fre- 
quently tested by taxing it down | 
2000 feet and then comparing it 
, with the standard on my return. | 
The results obtained speak volumes for the high-class workmanshipand great 
accuracy you have attained in the manufacture of this instrument. | 
(Signed) R. C. Mossman, F.R.M bserver. Scott. Met. Soc. 


R.M.S., 
J.J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 
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15 CENTS. 


[PRICE 
{All Rights are mnantanieel = 
BROWNING’S BINOCULARS. 


eran 


THE ‘“ ECONOMICAL” FIELD-GLASS. 


This Binocular has achromatic object-glasses 14 inch in diameter, and 
sliding shades to shelter the object-glasses from sun or rain, and is fitted in a 
solid leather sling case, price £1 55. ; sent free. 


Illustrated Catalogue of Binoculars post free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 





“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—fritish Medical Journal. 


out in brass, 

neatly ja- 

panned, and is 

not only first-rate 

in optical qualities, 

but is now a handsome, 

well-finished Instrument. 
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R. & J. BECK, 68 Cornhill, London, E.C. 


THE RACES. 


NEGRETTI & ZAMBRAS 


= 





CELEBRATED BINOCULARS. 
TWO AND THREE GUINEAS, 
AND UPWARDS, IN SLING CASE, COMPLETE. 


NEGRETTI & ZAMBRA, 


Screntiric INSTRUMENT MAKERS TO THE QUEEN, 


HOLBORN VIADUCT, E.C. 


Branches :— 
45 CORNHILL, 122 REGENT STREET. 
PHOTOGRAPHIC STUDIO—CRYSTAL PALACE, SYDENHAM. 
TELEPHONE No. 6583. Telegraphic Address—“‘ NeGretT1, Lonpon.” 
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The First Annual Meetin; above Association will be held in LIVER- 
POOL on JUNE 17, 18, 

The proceedings will consist mainly of—the President’s Address; the 
reading and dis cussion of papers on Museum work; and excursions to places 
of intere st in the neighbourhood. 

President, The Rev. H. H. HIGGINS, M.A. 

S. W. NORTH, F.G.S., York, 
Ald. H. TURNER, Stockport, 
Committee. < R. CAMERON, J.P., Sunderland, 
B. LOMAX, F.L.S., Brighton, 
E. HOWAKTH, F.R.A.S, Sheffield. 
£5 M. PLATNAUER, B.Sc., Museum, York, 
Secretarie:. \T. J. MOORE, Cor. F.Z.S.,Museum, Liverpool. 
1 A. TOBIAS, Museum, Liverpool. 


General 


Local Secretary, 


The conditions of 
tributing not les 
tion, and can set 
interested in scientifi 
annually. 


mbe wile >» are as follows:—Each Museum con- 
‘ “a a year becomes a member of the Associa- 
n the meeting Individuals 


vork ar saded tted as Associates on pa ryment of tos. 6d. 


ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


TWO ENTRANCE SCIENCE SCHOLARSHIPS, of 125 Guineas and 
£0 respectively, open to all First-Year Students, will be offered for Compe- 
ution in SEPTEMBER 1890. 

Special Classes are held throughout the Year for the PRELIMINARY 
SCIENTIFIC and IN rERME DIATE M.B. Examination of the Uni- 
versity of London, and may be joined at any time. 

Entries may be made to Lectures or Hospital Practice, and Special 
Arrangements are made for Students entering in their Second or subsequent 
Years ; also for Dental Students and for Qualified Practitioners. 

Prospectus and all Particulars may be obtained from the Medical 
Secretary, Mr. GrorGE RENDLE. 

E. NETTLESHIP, Dean. 


THE MASON COLLEGE, 
BIRMINGHAM. 
PROFESSORSHIP OF THE GERMAN LANGUAGE 
LITERATURE. 

[he Council invite applications for the above PROFESSORSHIP, vacant 
by the death of Pri of Karl Dammann, Ph.D. 

Applications, accompanied by ten copies of Testimonials, should be sent 
to the und waigned not later than JUNE 24. 1890. , 

The successful candidate will be expected to enter upon his duties on 
S ‘ptember 10, 1890. ; 

Candidates are especially requested to abstain from canvassing. 

Further particulars may be obtained —_ 


EO. H. MORLEY, 


AND 


Secretary. 
May 21, 18& 
VACATION SCIENCE COURSES, 
EDINBURGH. 
FOURTH SESSION, AUGUST 4-30. 
ry.—General Course of Lectures and Practical Work—Prof. GeppEs, 


; and DEMONSTRATORS. 
Laboratory Work, Excursions, 


20. 





THos MSON, 
and 


ARTHUR 
tary. —C of Lectures 
" re f. GEDDES. 
logy.—Lectures and Practical Work, 
ARTHUR ‘THOMSON. 
Jogy.—A General Course of Lectures, 
I-xcursions—Prof. GEDDEs. 
he Fee for each Course is £2 ; for any Two Courses, £3 35. 
he Classes will be held, as Seems rly, at Granton Marine Station. 
x Detailed Prospectus, apply to J. ARTHUR THOMSON, 30 Royal Circus, 
burzh. 


THE MASON COLLEGE, 

BIRMINGHAM. 

” TECHNICAL SCHOLARSHIP IN 
CHEMISTRY. 

An EXAMINATION in THEORETICAL and PRACTICAL CHE- 
MISTRY for the above SCHOL ARSHIP, which is of the value of £30, 
tentble for one year, will be held in the College on THURSDAY and 
FRIDAY, July 3 and 4, 1890 

ihe holder of the Scho! arship will be required to devote the whole of his 
time to the study of Chemistry in the Chemical Saboratory of the College. 

Further particulars may be obtained on agrication, 

R. HEATH, Principal. 
GE 0. H. MORLEY, Secretary. 


~ BALFOUR MEMORIAL FUND. | 


‘The Managers of the Balfour Memorial Fund hereby g ive notice that the 
Balfour Studer tship will be vacant on OCTOBER 18, 18g0. 

be names of Applicants, together with such information conc¢ srning their 
qualifications as they may think desirable, must be sent by OCLOBER 1, 
1890, to the Secretary, J. W. CLrark, M.A., New Museums, Cambridge, 
froma whom a copy of the Regulations affecting the Studentship may be 
obtained. 


New Museums, Cambridge, June 2, 1390. 


&a— 


Shore Fauna of the Forth—J. 


and a Special Course with 


z 
Bj 
Fi 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Bosmina longirostris, with sketch 
and description. He also sent out Leptodora hyalina, Fredericella sultana, 
Paludicella Ehrenbergi, Argulus foliaceus, Corethra, Philodina roseola, 
Floscularia, Corethra plumicornis, Melicerta ringens, Stephanoceros ; also 
Amoeba, Hydra, Vorticella, Crayfish, Dog-Fish, Amphioxus, and other 
Specimens for Biological Laboratory wor! 

Weekly Announcements will be made i in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 
i £s 2%, 





Twenty-six Tubes in Course of Six Months for Subscription o 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, rs. each. 





THE YORKSHIRE COLLEGE, LEEDS. 


An ASSISTANT LECTURESHIP in MATHEMATICS is Vacant. 
Fifteen Hours’ Lecture Work a Week during Thirty-two Weeks of the 
Year is the maximum which will be TONE Stipend £ 100. 

Applications must be received by JUNE 

Further Particulars may be had from the Se CRETARY. 


THE YORKSHIRE COLLEGE, LEEDS. 


The Post of DEMONSTRATOR and ASSISTANT LECTURER in 
PHYSICS is now Vacant. Salary £12 5 per Annum. 

Information with respect to the Duties, &c., connected with the Appoint- 
ment can be obtained from the Secretary. 


FIRTH COLLEGE, SHEFFIELD. 


The Counc il intend to fill up the Vacant Post cf DEMONSTR: wide to Ne of 
PHV SIC S. Salary £120. Candidates must sen tie their Applications bef 
JUNE 

F si ate Particulars can be obtained from 


ENSOR DRURY, 


gistre ar. 





LONG VACATION.—Wanted, at Aberyst- 
wyth, a PRIVATE PUPIL in Zoology, Botany, or Geology, by a Co 

ge Lecturer (First Class Honours Graduate. Cambridge). Theory or 
Practic wear ply to AinswortH Davis, Univ. Coll., Aberystwyth. 


SCIENTIFIC ASSISTANT Wanted for 
EXPERIMENTAL WORK Must have 
and Practical Mechanics. - Address, stating 
required, Box, NATURE Office. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by W. Lant CARPENTER, Esq., Prof. Forses, B. J. MALDEN; 
Esq. New Oxyhydrogen Microscope. Grand Results. Docwra Triple, 
Prize Medal, Highest Award. Suppiied tothe Royal Polytechnic Institution, 
Dr. H. Grattan Guinness, &c. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest ’ and Best. Elaborately Illustrated Catalogue, 
oo Pages, 1s. ; Postage, sd. Smaller do.,6¢. Pamphlets Free. GHES, 
Specialist, Brewster House, Mortimer Road, Kingsland, N. 


MANUSCRIPT COPYING 


By Typewriter. 





knowledge of Electricity 
Qualifications and Salary 





Special attention given to Papers on Technical Subjects 
for Public Reading. 


Price, rs. 3d. per 1000 Words. Manifold Copies, 1s. per rooo Words. 


STANDARD TYPEWRITING CO., 90 & 91 Queen St. (third on E.C. 
and at 38 Arlington en N., and 41 Goldney Road, 


SILVERED- GLASS REFLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
‘Excellence and Improvements” at the International Exhibition, London 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Chelmsford. 


WEAK AND DEFECTIVE SIGHT.— 
SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at HorNE Ano THORNTRWAITE 5 
Opticians to the Queen, 416 Strand, London. The weak-sighted should 
read Ackland’s ‘* Hints on Spectacles,” éd., post free. 


‘WEATHER FORECAST INSTRUC- 


TION CHART,” jor hanging alongside Barometers. Post free, 7}4¢.— 
Acxroyp, The Wheatleys, Birkenshaw, Leeds. 
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A NEW BOOK BY SIR J. WILLIAM DAWSON. 
MODERN IDEAS OF 


AS RELATED TO REVELATION AND SCIENCE, 
By Sir J. WILLIAM DAWSON, C.M.G., LL.D., F.R.S., 
Author of ‘‘ Acadian Geology,”’ ‘‘ The Chain of Life in Geological Time,” *‘ Egypt and Syria: their Physical Features in Relation to Bible History,” & 
Crown 8vo, ss. Cloth Boards. e 


‘We strongly recommend all teachers and students to get this little ah _ Daws on is a man of science—F.P.S., LL.D 


, and the rest of it—but 
ook and make it a subject of careful study. fi reeman. to the 
, 


traditional ideas of first cause and ordered plan of the uni 

“Those who have been taken up with the bri lliant philosopt y which ? Pee ‘ , , ‘ cul F 

seems to account for everything, but wh ic h really explains nothing, should eee “oe nate age Near ice reading cf the chief 
$ conspicu y di i tes 


read the pre-e nine sce aE and judicial review of the whale question 


vhich has just been pul 1 by the Religious aes Society." —North ‘ . : alte mp I ader with startiin 


‘ T so h } } 
British Daily Mail. 1 jiam Dawson d ‘ol the Evolution hypothesis a heavy bl 


LONDON: THE RELIGIOUS TRACT SOCIETY, and ofall Booksellers 


Ds. PUBLISHED BY BLACKIE & SON. WILLIAM "WESLEY. & SON'S 


of the 
TEXT-BOOK of ORGANIC CHEMISTRY. WwW TA 
By Prof. A. aan THSEN, Pb. BD. Translated by NE CA LOGUE 


GEORGE M’Gowan, Ph.D., Demonstrator in Chemistry, 
DS University Colleze of North Wales, Bangor. Cloth, 9 


Petypeea gery carers Spares th Bs ENTOMOLOGICAL BOOKS AND PAMPHLETS. 
| 


OF 


.ER in phical Maga 

ppoint- INORGANIC CHEMISTRY: Theoretical 
and Practical. With a Course of Chemical Analysis anda 5 ichnida, Aptera (P arasita), Injurious Insects, Useful Insects (Bee-cultur 

—_——— Series of Examples in Chemical Arithmetic. By Prof. A. Silkworm- culture >), Sys:ematic and General Ent mology. Important Bota- 

3 HUMBOLDT SEXTON. Cloth, 2s. 6d. | nical W« 1200 Titles. 


TOR of ‘Clear, and calculated to be useful.”’—NMature. 
s before AN ELEMENTARY TEXT-BOOK OF ae eee 
PETEIOLOGY. By - WGREGOS-eEETSON, | SX Oe Sete tte. ee te. See a OS 


istrar. M.A., M.B. Numerous Illustrations. Cloth, 4s. | es 
_ diay MB. ON rat ae LIGHT: 


a sy rrangem and clear expressive €xposilior 


ryst- ings h this book." Saturday Keview, AN INTRODUCTION TO THE SCIENCE OF 
Coca DESCHANEL’S NATURAL PHILO- OPTICS. 


yth. SOPHY. Translated and Edited by Prof. J. D. | Designed for the Use of Stud 2th Be aeolian 
EVERETT, D.C.L. Tenth Edition, Revised through- pg — 

| for out. Copiously illustrated. Medium 8vo, Cloth, 18s. By E. r ARN, M.A., 

=ctricity In Parts, Limp Cloth, 4s. 6¢. each. Author of “The Science of Building ” &c. 

| Salary 


nelu ee y new Purchases, classified under the Headings Lepidoptera 
3 » Hy menopte i aie iskaiain. Sadeaaan Hemiptera 


| WILLIAM WESLEY & SON, 28 Essex Street, Strand, London. 


Part I. Mechanics, &c. | Part III. Electricity, &c. London: CROSBY LOCKWOOD & SON, Stationers’ Hall Court, E.( 


Part II. Heat. | Part IV. Sound and Light. | oe ——— 


™~ ‘Systematically arranged, clearly written, and admirably illustrated, it 
> forms a model work fora class in experim ntal pl hysies.”"—Saturday R 2ew. 
. LAN: 


oe OUTLINES OF~- NATURAL PHILO- 
stripe, SOPHY ; a Text-Book of Elementary Physics, By | (PRIESTMAN’S & HUME’S PATENTS). 


sea Prof. EVERETT. New Edition With numerous 


, Bil chiebtnsa : ; : : : NO COAL. NO CAS. NO BOILER. NO SMOKE. 
talogue, llustrations. Cloth, 4s. 
JGHES, 2 b ag. rre ae: me m ; it; s all the systematic arrangement and USES COMMON MINERAL OILS ONLY. 
ucidity of the author *s former put ations. i f/te tii. 
NO EXTRA INSURANCE CHARGED, 
Royal Agricultural Society’s Silver Medal at Nottingham, 1888, 


and at Windsor, 1889. 
onds. SPECTROSCOPES & SPECTROMETERS SUITABLE FOR ANY DRIVING PURPOSES. 


or), E.C. Fullest Particulars on application to 
| TELESCOPES OR LABORATORY USE, 
With ‘* Rowlands’s’’ Metal Gratings, or with Prisms of every Description PRI ESTMAN BROS., Lrp., 


iG ———_———_—— Works: Hull. London Office: 73a Queen Victoria Street, E.C. 
DISK PRISMS AND MOUNTINGS 


N G London: BLACKIE & SON, Limited, Old Bailey. 
Subjects 





EDINBURGH EXHIBITION—STAND No. 594. 
\ward for For Photographing the Stars on Secchi’s Plan. . = iS 


London "INVENT IONS EXHIBITION—GOLD MEDAL AWARDED. 
Widford, 


Sg NEW ILLUSTRATED 
=a A. HILGER, DENT CATALOGUE of HIGH-CLASS 
iT.— Astronomical and Optical Instrument Maker, | WATCHES WATCHES and CLOCKS at 
a 7 204 STANHOPE STREET, HAMPSTEAD Roap, | ‘ REDUCED PRICES, sent post 
ed should ene N.W S ty free on application to E, DENT 

F a RY %,. and Co., Makers to the Queen, 
RUC- GOLD MEDAL, Highest Award, Inventions Exhibition, “a 61 STRAND, LONDON, W.C., 
ae 1885. or 4 ROYAL EXCHANGE. 
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PUBLISHED BY J. & A. CHURCHILL. 


THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S., Honorary Fellow of Exeter College, Oxford, and Jodrell 
Professor of Zoology i in University College, London. 
With the co-operation of E. KLEIN, M.D., F.R.S., Lecturer on General Anatomy and Physiology at St. Bartholomew’s 
Hospital, Londen ; and ADAM SEDGWICK, M.A., ¥. R.S., Fellow, and Assistant Lecturer of, Trinity College, Cambridge. 








CONTENTS OF No. CXXII. (JUNE), containing to Plates, PRICE Ios. 


The Embyology of a Scorpion (Zuscorpius ttalicus). By MALCoLM Laurie, B.Sc., Falconer Fellow of Edinburgh University. 
On the Morphology of the Compound Eyes of Arthropods. By S. WATASE, Fellow of the Johns Hopkins Un niversity. 
On the Structure of a Species of Earthworm belonging to the Genus Diacheta. By FrANK E. BEDDARD, M.A., Prosector to the 


Zoological Society of London. 
Hehaterobranchus Shrubsolii, a New Genus and Species of the Family Spionide. By FLORENCE BUCHANAN, Student of 
University College. 
An Attempt to Classify Earthworms. By W. B. BENHAM, D.Sc., Assistant to the Jodrell Professor of Zoology, in University 
College, London. 
*,* Vol. XXX., with Thirty-Eight Lithographic Plates, is Now Ready, bound in Cloth, Price 42s. 


THE CONSTITUTIONAL REQUIREMENTS FOR TROPICAL 


CLIMATES, and Observations on the Sequel of Disease Contracted in India. By Sir WILLIAM MOORE, K.C.LE., 
Hon. P hysician to the Queen, late Surgeon General with the Government of Bombay. Crown 8vo, 45. 


ON APHASIA; or Loss of Speech, and the Loszalization of the 
Faculty of Articulate Language. By FREDERIC BATEMAN, M.D., F.R.C.P., Senior Physician to the Norfolk and 
Norwich Hospital. Second Edition, Greatly Enlarged, 8vo, 16s. 

THE MICROTOMIST’S VADE-MECUM ; a Hand-book of the Methods 
OF MICROSCOPIC ANATOMY. By ARTHUR BOLLES LEE, Assistant in the Russian Laboratory of Zoology 
at Villefranche-sur-Mer (Nice). Second Edition, much enlarged, 8vo, 12s. 6d. 


THE HUMAN FOOT: ITs FORM AND STRUCTURE, FUNC- 
TIONS AND CLOTHING. Be | THOMAS S. ELLIS, Consulting-Surgeon to the General Infirmary at Gloucester. 
With 50 Illustrations. 8vo, 7s. 6d. 


A MANUAL OF DENTAL ANATOMY, HUMAN AND COMPARA- 


TIVE. ByC. S. TOMES, M.A., F.R.S. Third Edition, with 212 Engravings, Crown 8vo, 12s. 6d. 


A MANUAL OF BOTANY; Including the Structure, Classifications, 
Properties, Uses, and Functions of Plants. By ROBERT BENTLE Y, Professor of Botany in King’s College. Fifth 
Edition, with 1178 Engravings, Crown 8vo, 15 


FRESENIUS’ QUALITATIVE ANALYSIS. Tenth English Edition. 


Translated from the F Fifteenth German Edition and Edited by CHARLES E. GROVES, F.R.S. Bvo, 155. 


OUTLINES OF ORGANIC CHEMISTRY. By H. Forster Mortey, 


M.A., D.Sc., Joint-Editor of ‘* Watts’ Dictionary of Chemistry.” Crown 8vo, 7s. 6d. 


WATTS’ INORGANIC CHEMISTRY. Edited by Wm. A. TILDEN, 


D.Sc., F.R.S., Professor of Chemistry in the Mason College, Birmingham, Second Edition, Crown 8vo, 8s. 6 
Also edited by PROF. TILDEN. 


WATTS’ ORGANIC CHEMISTRY. Second Edition, Crown 8vo, 10s. 
BLOX AM’ SC HEMISTRY ; Inorganic and Organic. With Experiments. 


Edited by J. THOMSON, Professor of Chemistry 3 in King’s College, Condom, and A. G. BLOXAM, Demonstrator 
of C Sealey & in eae Royal Agricultural College, Cirencester. Seventh Edition, with 282 Engravings, 8vo, 18s. 


VALENTIN’S QUALITATIVE ANALYSIS. Edited and Revised by 
Dr. W. R. HODGKINSON, F.R.S. (Edin.), Professor of Chemistry and en in the Royal Military Academy and 
Artillery College, Woolwich. Assisted by H. CHAPMAN-JONES, F.C.S., ng singe age F in the Royal School of Mines, 
&c., and F. E. MATTHEWS, Ph.D., Cooper’s Hill College. Seventh Edition, 8vo, 8s. 6 


FUEL AND ITS APPLICATIONS. By E. J. Mitts, D.Sc, FBS, 


and F. J. ROWAN, C.E. Being the First Volume of ‘‘ Chemical Technology, or Chemistry in its Dasiieetions to Arts and 
Manufactures,” edited by CHAs. Ep. Groves, F.R.S., and WM. THorP, B.Sc. With 600 Illustrations, Royal 8vo, 30s. 


TECHNOLOGICAL HAND-BOOKS. Edited by Jon GARDNER, 
F.1.C., F.C.S., and TAMES CAMERON, F.I.C., Analyst in the Laboratory, Somerset House. 
BREWING, DISTILLING, and WINE MANUFACTURE. With Engravings. Crown 8vo, 6s. 6d. 
BLEACHING, DYEING, and CALICO PRINTING. With Engravings. Crown 8vo, 5s. 
ACETIC ACID and VINEGAR, AMMONIA, and ALUM. With Engravings. Crown 8vo, 5s. 
OILS and VARNISHES. With Engravings. Crown 8vo, 7s. 6d. 
SOAPS and CANDLES. With Engravings. Crown 8vo, 7s. 


LONDON: J. & A. CHURCHILL, 11 NEW BURLINGTON STREET. 
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DIARY OF SOCIETIES. 
LONDON. 


THURSDAY, Jene 12. 

Rovat Society, at 4.30.—(1) On a Re determination of the Position of 
the Principal Line in the Spectrum of the Nebula of Orion, and on the 
Character of the Line ; (2) Note on the Phot: graphic Spectrum of the 
Great Nebula in Orion; (3) On a New Groupof Lines in the Photographic 
Spectrum of Sirius: Dr. Huggins, F.RS., and Mrs. Huggins.—Pre- 
liminary Note on the Development of bin Tuatara(Sphenodon punctaium) : 
Prof. A, P. W. Thomas.—On the Position of the Vocal Cords in Quiet 
Respiration of Man, and on the Reflex Tonus of their Abductor Muscles : 
Dr. F. Semon.—A Record of the Results obtained by Electrical Excitation 
of the so-called Motor Cortex and Internal Capsule in an Orang Outang 
(Simia satyrus): Dr. Beevor and Prof. Horsley, F.R.S. 

MATHEMATICAL Society, at 8.—Paraholic Note: R. Tucker.—Further 
Notes on Simplicissima: W. J. C. Sharp.—Rotatory Polarization: Dr. 
J. Larmor.—The Expression of the Square Root of a Quartic as a Con- 
tinued Fraction: Prof. G. B. Mathews.—On Certain Concomitants of a 
System of Conics and Quadrics, and on - Calculation of the Covariant 
S of the Ternary Quartic : A. R. Johns: 

SociETY OF ARTs, at 5.—The Rationale of | Indian Railways: Sir Theodore 
C. Hope, K.C. S.I 

Roya. INSTITUTION, at 3.—Flame and Explosives: Prof. Dewar, F.R.S. 


FRIDAY, June 13. 
RovaAL ASTRONOMICAL SOCIETY, at 8. 
RovaAL BoTANIC SOCIETY, at 4. 
AmaTEUR ScienTiIFIC Society, at 8.—The Lias and Oolites of North- 
ampton: A. Loydell. 
Rovat INstTiITUTION, at 9.—The Physical Foundation of Music: Prof. 
Silvanus P. Thompson. 


SATURDAY, June 14. 
Royat Botanic SociETy, at 3.45. 
Rovat INSTITUTION, at 3.—Ihe Ballad Music of the West of England 
(with Musical Illustrations): Rev. S. Baring-Gould. 


MONDAY, June 16. 

ARISTOTELIAN SociETy, at 8.—Annual Meeting. 

TUESDAY, June 17. 

ZooLoGIcaL SociETy, at 8.30.—On some Cases of Repetition of Parts in 
Animals: W. Bafeson.—On tne Diurnal Lepidoptera collected by Mr. W. 
Bonny, of the Emin Relief Expeditions, on the River Aruwimi, Central 
Africa: Henley Grose Smith.—On the Hemiptera collected by Mr. W. 
Bonny, of the Emin Relief Expeditions, on the River Aruwimi, Central 
Africa: W. L. Distant.—On the Coleoptera collected by Mr. W. Bonny, 
of the Emin Relief Expeditions, on the River Aruwimi, Central Africa 
H. W. Bates, F.R.S.—Descriptions of New Species of L epidageere 
Heterocera from Central and South America : Herbert Druce. 

Roya. STATISTICAL SOCIETY, at 7.45. 

WEDNESDAY, June 18. 

GroLocicaL Society, at 8.—The Borrowdale Plumbago. its Mode of 
Occurrence and Probable Origin: J Postlethwaite. — Notes on the Valley- 
Gravels about Reading, with Especial Reference to the Palzolithic Imple- 
ments found there : O. A. Shrubsole. 

Roya, Mgreoro.ocicat Society, at 7.—On the Difference produced in 
the Mean Temperature derived from Daily Maximum and Minimum 
Readings, as depending on the Time at which the ‘Thermometers are 
read: William Ellis.—On the Distribution of Barometric Pressure at the 
Average Level of the Hill Stations in India, and its Probable Effect on the 
Rainfall of the Cold Weather : W. L. Dallas.—On the Relative Prevalence 
of Different Winds at the Royal Observatory, Greenwich, 1841-89: 
Z illiam Ellis.—On some Recent V: ariations of Wind at Greenwich: Alex. 

3. MacVowall. 

Petey MIcroscopicaL Society, at 8.—On the Foraminifera of the Red 
Chalk of Norfolk, Lincolnshire, and Yorkshire: H. W. Burrows, C. D. 
Sherborn, and Rev. G. Bailey. 

THURSDAY, June 1g. 

Rovat Society, at 4.30. 

LINNEAN Socigty, at 8.—Observations on the Protection of Buds in the 
Tropics: M. Cresse Potter.—On the Distribution of the South American 
Bell-bird, belonging to the Genus Chasmorhynchus: J. E. Harting.—On 
the Vertical Distribution of Plants in the Caucasus: Dr. Gustav Radde.— 
Notes on Forficulidz, with Descriptions of New Genera and Species in 
the British Museum: W. F. Kirby. 

Cuemicat Society, at 8.—Ballot for the Election of Fellows.—Invertase, a 
Contribution to the History of an Unorganized Ferment: C. O’sullivan, 
F.R.S., and F. W. Tompson.—The Action of Carbonic Oxide on Nickel : 


Mr. Mond and Drs, Langer and Quincke.—The Interaction of Iodine, | 


Water, and Potassium Chlorate: menry Bassett.—Ihe Milk of the 
Gamoose : A. Pappei and H. D. Richmond. 
ZooLocicaL SOCIETY, at 4. 

FRIDAY, June 20. 

PuysicaL Society, at 5.--The Stretching of Liquids: Prof. A. W. 
Worthington.—The Measurement of Electro-magnetic Radiation: C. V. 
Boys, A. E. Briscoe, and W. Watson.—Notes on Sec ondary Batteries: 
Dr. Gladstone and W. Hibbert. 


-FRY'S 


Pure Concentrated 


COCOA 








Paris Exhibition, 
Gold Medal 
awarded to 





J. S. Fry & Sons. 








HANDBOOK—BENGAL, 


THE TRAVELLING SEASON 1890. 


Murray's ForgicN HANDBOOKS. 


With Maps and Plans, 
HANDBOOK DICTIONARY—I 
FRENCH, AND GERMAN. 6s. 
HANDBOOK OF TRAVEL TALK—ENGLIsu, 
FRENCH, GERMAN, AND ITALIAN. 3s. 6d. 
HAN DBOOK—HOLLAND ws BELGIUM. | 6s. 
HANDBOOK—THE RHINE & NORTH GER- 
MANY. tos. 
HANDBOOK—SOUTH GERMANY, AUSTRIA, 
& THE TYROL. In2 Parts, 12s. 
HANDBOOK—SWITZERLAND & THE ALPS. 
In 2 Parts. Ios. 
HANDBOOK—FRANCE, Part L.: 
BRITTANY, THE PYRENEES, &c. 75. 6d. 
HANDBOOK—FRANCE, Parr _ II. 
FRANCE. 75. 6d, 
HANDBOOK—THE RIVIERA. 5s. 
HANDBOOK—PARIS & ITS ENVIRONS. 3s. 62. 
HANDBOOK—MEDITERRANEAN ISLANDS. 
In 2 Parts. 2is. 
HANDBOOK—ALGERIA & TUNIS. tas. 
HANDBOOK—SPAIN, 
Parts. 20s. 
HANDBOOK — PORTUGAL, 
ISLANDS, &c. 12s. 
HAN DBOOK—NORTH 
ITALIAN LAKES, &c. IOs, 
HANDBOOK—CENTRAL ITALY, 
Tuscany, &c. In 2 Parts. 10s, 
HANDBOOK—ROME AND ITS ENVIRONS. 
IOs. 
HANDBOOK—SOUTH ITALY, 
PomMPEII, &c. In 2 Parts. 12s. 
HANDBOOK—EGYPT, Tue 
15s. 
HANDBOOK—GREECE, Tue Ionian IsiLanps, 
&c. In2 Parts. 245. 
HANDBOOK—TURKEY IN ASIA, Consrantrt- 
NOPLE, &c. 
HANDBOOK—DEN MARK, 
LAND, &c. 6s. 
HANDBOOK—SWEDEN, StrockHo., &e. 6s. 
HANDBOOK—NORWAY, Curistiania, &c. gs. 
HANDBOOK—RUSSIA, Sr. PErerspurG, Mos- 
COW, FINLAND, &c. 185, 
HANDBOOK—HOLY LAND, Syria, PALestine, 
SINAI, &c. 20s. 
HANDBOOK—BOMBAY, 
KURRACHEE, &c. 155. 
HANDBOOK—MADRAS, 


LORE, Mysore, &c. 155. 


NGLISH, 


NORMANDY, 


CENTRAI 


ANDALUSIA, &c. In 2 
Lispon, CANARY 
ITALY, VENIcE, THE 


FLORENCE, 


SICILY, NAPLEs, 


NILE, Carro, &c. 


CoPENHAGEN, Ick- 


POONAH, BEEJAPOOR, 


TRICHINOPOLI, BANGA- 


BuRMAH, N.W. Pro- 
VINCES, CALCUTTA, LUCKNOW, DELHI, &c. 20s, 

HANDBOOK—PANJAB, WeEsTERN RAyPUTANA, 
KASHMER, UPPER SINDH, &c. 15s. 


JOHN MURRAY, Albemarle Street. 
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MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


A Large Collection of Beautiful Mineral Specimens, including a VE RY 
FINE GROUP OF SENARMONTITE CRYSTALS, VERY BRIL- 
LIANT MANGANITES, WULFENITES, 
MATOME, from Oberstein and Scotland; NATROLITES, Auvergne ; 
CHILDRENITES, ARAGONITES, and MELANOPHLOGITE. 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 

CHISELS, and BLOWPIPE APPARATUS. 

Precious Stones for Collectors and Mounting. 

COLLECTIONS FOR STUDENTS AND PROSPECTORS. 


Lessons given. Catalogues Free. 


F.H. BUTLER, M.A. Oxon., henna ti Mone, 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest, 


obtained and has now on view a fine series of 
Quartz afier Barytes, and doubly ter- 
ninated (Quartz from Cumberland, Mylonite Schist and other interesting 
Scotch Ro ks, some the usands of Oolitic Fossils, incluc ling the Bravender 
Collection, ne illustrative of Teall’s ** Petrography,” and a 
selecti xus (6¢. each) preserved in different media. 
Arrangements | the supply of Scyllium and other Zoological 


Spe cimens t 


MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, AND MUSEUMS. 

EVERY ee oo ey FOR PRACTICAL a CABINETS. 
ASES, APPARATUS OF ALL KIN 


Mr. Burcer has lately 
1c F 


banded | ; rare Calcites, 


The aie Stock in England of Rocks, <r | 
Minerals, Fossils. 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
~ GEOLOGICAL COLLECTIONS. _ 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 


and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. ; 


200 ditto, sos. The best value obtainable. 
Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


KING, MENDHAM, & Co., 


Electrical Engineers 
AND 
fMManutacturing Electricians. 
SRECIALTIES.—K.M.B. Patent Pocket Gal- 
vanometer. Price, Post free, 12s. 9d.; Case, 
1s. 6d. extra. ‘Testing Instruments, Primary Bat- 
teries, Wimshurst Machines of Improved Pattern. 


Western Electrical Works, Bristol. 


New ILLusTRATED CATALOGUE, PosT FREE, 44d. 
Spec —- compiled List of Electrical 
Publications, post free, 2d. 


Excellent Copies of the actual, natural Handwriting, shee 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Pians (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto- ~~ 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.C3., La.), 


London Wall, London, and 52 Princess Street, Manchester. 


VANADIMITES, HAR- | 
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NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Oxford and London University 
Extension Lecturers, &c. 
Highest quality only, £14 14s. 
New Catalogue of Optical Lanterns, 
Propection Apparatus, and Scientif 
and other Slides, Four Stamps. 


NEWTON & CO., 


Opticians to the Queen and 
g the Covernment, 


3 FLEET STREET, LONDON 


aa & SONS, Lt, 


PHOTOGRAPHIC DEPARTMENT. 


MANAGER— 
ROBERT C. MURRAY. 
CAMERAS, LENSES. 
Special Complete Sets. 


DRY PLATES AND CHEMICALS. 


Well-fitted Dark Room for Use of Amateurs. 
Free Instruction to Beginners. 
ILLUSTRATED CATALOGUE IN PREPARATION 
Price List upon Application. 

, COVENT GARDEN, LONDON, 





22 GARRICK STREET 


w.c. 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Lilustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instrumens, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


_Address :—-GRE AT TURNSTILE, HOLBORN, LONDON. w.c 


BEST BLACK INK 





INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


It writes almost instantly full black. | Flcws easily from the Pen. 

Does not corrode Steel Pens. Blotting-paper may be applied at the 

Is cleanly to use, and not liable to Blot. moment of writing. 

Can be obtained in London, through Messrs. BarcLtay & Sons, Farring- 

don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


OSTEOLOGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool 
Price List, Three Stamps. 
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MESSRS. MACMILLAN AND CO.’S NEW BOOKS. 


FIFTY YEARS OF SCIENCE. Being the Address delivered at York to the 
British Association, August 1881. By the Right Hon. Sir JOHN J.-UBBOCK, Bart., M.P., F.R.S., D.C.L., LL.D., 
President of the Association ; Principal of the London W orking Men’s College ; President of the London Chamber of 
Commerce ; and Vice-Chairman of the London County Council. Fifth Edition. Crown 8vo, 2s. 6d. 


AN INDEX TO SIR GEORGE GROVE’S “DICTIONARY OF MUSIC.” 


DICTIONARY OF MUSIC: an Index and Catalogue of Articles contributed by 


each Writer to Sir GEORGE GROVE’s “‘ Dictionary of Music.” By Mrs. E DMU ND WODEHOUSE. 8vo, 7s. 6d. 


AN ELEMENTARY TREATISE ON TRILINEAR CO-ORDINATES, 
THE METHOD OF RECIPROCAL POLARS, and the THEORY OF PROJECTIONS. By the Rev. N. M. 
FERRERS, D.D., F.R.S., Master of Gonville and Caius College, Hon. LL.D. (Glasgow). Fourth Edition. Crown 
8vo, 6s. 6d. 


ELEMENTARY ALGEBRA. By Cnarres Situ, M.A., Master of Sidney 


Sussex College, Author of ‘‘Conic Sections,” ‘‘A Treatise on Algebra,” &c. Second Edition, Revised and Enlarged. 
Globe 4to, 45. 6d. 


PHYSIOLOGICAL BOTANY.—I. Outlines of the Histology of Phanogamous 


Plants. II. Vegetable Physiology. By GEORGE LINCOLN GOODALE, A.M., NM. D., Professor of “Botany in 
Harvard University. Being Gray’s ‘‘ Botanical’Text-book.” Sixth Edition. Vol. IL, 8vo, ros. "6d, 


MACMILLAN AND CO., LONDON. 


SUBSCRIPTIONS TO “ NATURE. ad On the rst of every Month, Price Sixpence. 
Yearly. . re . | THE ENTOMOLOGIST: 


ee ° 
Half-yearly. .... aT eo 6 
Quarterly . 6 

To the United States, the Continent, &c. Edited by Ricuarp Sour, F.E.S., 
So, Sa E> cot TE fo ks a 
po: ee a a ie saad i 

| ES R. Bittups, F.E.S. Dr. D. Suarp, F.Z.S., F eg 

Quarterly ee i Eee ee . 8 0 Lu mg TANT, F.E.S. & GH. Vernatt, F.E.S. 


j j —_— | benny y Fircn, F. - S., F.E.S W. Warren, M.A, F.E. 
To India, China, and Japan: | Ganeu Saceos, Si. J.J. Wein. F.LS. 8 
ak 8S eee 6 ji Leoes, BAL F-LS, FES. F. B. Wurre, M.D., F.L. 
Half-yearly. . . . ee 6 
ie gel 7 6 


Quarterly 


AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY, 


With the Assistance of 


There are frequent Lithographed Plates by the best Entomologic: 
Artists, and occasional Woodcuts. 


CHARGES FOR ADVERTISEMENTS. : London: WEST, NEWMAN, & CO., 54 Hatton Garden. 


Three Lines in Column ‘2s. 6¢. 9d. per Line after. 


Snitththmetemtthieen...cae | HOLLOWAYS OINTMENT INFALLIBLE 


Quarter Page, or Halfa Column ..... 115 © REMEDY 
at as - Column | For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
| ULCERS. If effectually rubbed on the Neck and Chest, it cures 
Money Orders payable to MACMILLAN & CO, SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. 














PERKEN. SON. & R PQfARLISHED ws. 99 HATTON GARDEN, 
5 ' AYM ENT aaa? for the Trade London, E.C. 


nd Profession. 
MANUFACTURE PHOTOGRAPHIC APPARATUS 
Of every description. 


“OPTIMUS” PHOTOGRAPHIC = “OPTIMUS” MAGAZINE CAMERA “OPTIMUS” PHoTocrapHic tenses 


With Tripod and every necessary complete. Pictures 4} by 3} inches. RAPID EURYSCOPE. 


» i Carries Twelve . — a The most /* 4 7 “There is no doubt of 
For Plates sip ij For Plates Dry Pls Plates. (ire 1 we convenient : its proving a most use 


44 by 3, iy “ets Ch by 43, | No Dark Slides. eeei — ji ieee ” 
£3 &s. oi 4 £5 15s. Plates changed : i s \ \ fy Lavior, British Four- 


by turning a mi 3 Sh 7 nal of Photography. 
Button. - 1 | ~_j 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 


Type Slide of 100 Diatomacez, with list of names | type Slide of Eggs of Butterflies, Moths, &c., with list of names 
Pollen 7 situ on Stigma, CE nothera ove eee os eve és ° New and very fine Slide, containing about 200 various p+ neta 
Lieberkuhn Glands in Human Intestine... ove ose ees eee 9 from St. Peter, Hungary... ove ove coe 
Water Scorpion (Nefa cinerea) ove eos < eos owe 6 | Stem of Indian Poison-Berry (Anamirta coi CC ulus) 
Section of Amphioxus, through Pharynx oo eve sen ove aa 9 Head of Lamprey, Section through Gills—very fine 
Pleurosigma angulatum—test object, dry.. «» 2 0 | Trans. Section of Earthworm, through Middle 
Scales of *Podura (Le ppidocyrtus curvic ollis)-—test objec t, “dry . 2 o | Book Mite (Cheiletus eruditus) 
Sporocarp of Pilularia, Micr spores ani d Macrespores «+.» t 6 | Grain of Wheat and Embryo—four Sectio Ms on One Slide ‘ ose 
Acarus of Itch (Si rrcoptes scabeit), Male and Female on n One Slide im Pediculus capitis, Male, Female, Egg, and Larva—on _ Slide aes 
Meibomian Glands in Section of Human Eyelid ... t g | Phantom Shrimp (Cafredla linearis) 

Any of the dane forw ended on receipt of Remittance for Price. 


ILLUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS. 
CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS. 
QO Barr TAN S70 HER MAJESTY’S GOVERNMENT 
W. WATSON & SONS, 0?/CIANS 70 HER MAJESTY’S GOVERNMENT, | 
’ 313 HIGH HOLBORN, LONDON, W.C. 


AND 251 SWANSTON STREET, MELBOURNE, AUSTRALIA. ESTABLISHED 1837. 
Awarded 20 GOLD AND OTHER MEDALS at various ltetnationsl Exhibitions, including 2 GOLD MEDALS, Paris Exhibition, 1889, for Microscopes, &c. 


Ce a ee ny 


cutting, &c. 
‘CROSSLEY BROS. 
Limited, 
MANCHESTER. 


be disconnected at pleasure, and 
for other purposes, such as driving 


“OTTO” | 
GAS-ENGIN EE. 
OVER 31,000 SOLD. 
2-MAN TO 100 H.P. INDICATED, 
Suitable for Country Mansions. 
| amateur’s workshop, laundry machinery, chaff- 


/S-MAN “OTTO” AND PUMP. 


CROSSLEY’S 


o 
> 
ested 
wed 
Go 
7) 
cS 
ce 
ao 


| Pump can 
| Engine used 





TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &e. 


> BRAND & CO.’S 
[Ss Ww a1 SAUCE 
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SSENCES of BEEF, ies 


\. . pean 
DAUR VERE i Soe. Soros: An excelient relish for “fish, flesh, 
EF TEA . d fowl.” 

EAT LOZENGES te: “S atid [497 








WIMSHURST MACHINES 


Work in any Weather. 


BEST QUALITY—15-IncH--GIVING 44 SPARKS, £4 10s, 


7 (4) 6 10e. 
20 ,, £6 10s. 


SCHOOL APPARATUS, 


Approved by Science and Art Department. 


EARVEWY @ PEAE, 
6, CHARING CROSS ROAD, LONDON, W.C. __ 


~ Printed by RIcHARD CLAY AND Sons, LiMiTED, at 7 and 8 Bread Street Hill, Queen ’ Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, Strand, London, W.C., and 112 Fourth Avenue, New York.—Tuurspay, June 12, 1890. 
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A WEEKLY ILLUSTRATED JOURNAL OF 


SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 


. 1077, VOL. 42.] THURSDAY, 


Registered asa Newspaper at the General Post Office.] 


STRAIGHT-LINE 
DIFFRACTION 
GRATINGS. 


NEWTON & CO. have just had a new Machine made for 
parallel ruling, with which very beautiful parallel gratings have 
been made of 3000 lines to the inch. These can be supplied at 
the same prices as have been hitherto charged for photographic 
reproductions. 

STRAIGHT-LINE DIFFRACTION GRATING, 
Ruled on Glass with Diamond, 3000 lines to 1 inch, showing 
brilliant Spectra, 21s, to 3Qs, 

SPIRAL GRATINGS, 

Ruled on Glass, 2000 lines to 1 inch, 2g, 6d. | With Descrip- 
7400 lines to 1 inch, 5s, J tive Pamphlet. 


” ” 


Makers of every description of OPTICAL and PHYSICAL 
APPARATUS of the highest class, for Colleges, Institu- 


tions, &c. 
NEWTON & CO., 


SCIENTIFIC INSTRUMENT MAKERS, 
3 Fleet Street, London. 
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[PRICE 15 CENTS. 


[All Rights are Reserved. 


MAKERS OF ALL CLASSES 
OF VERY HIGHLY 
ADJUSTED 


RESISTANCE COILS, 
LEGAL AND B.A. OHMS, 


ALSO 


TRUE UNITS. 











NALDER BROS. & CO., 


132 HORSEFERRY ROAD, 
WESTMINSTER. 
TELEPHONE No. TELEGRAPHIC ADDRESS, 
3120. SECOHM, LONDON. 





THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 


MAKERS OF 
PHYSICAL, PHYSIOLOGICAL, BOTANICAL, AND 
SCIENTIFIC APPLIANCES GENERALLY, 
Descriptions of enon may be obtained on application. 


Drawings made on Stone and nd Wood, and the most refined work in Lithography 
and Colour Printing, as well as the various processes connected with 
Photography, done on the premises. 


Sole Authorized Makers of Pror. Ew1nc’s SEISMOMETRIC APPARATUS. 
Quartz Fibres made as described by Mr. C. V. Boys. 


Agents for the ——— of Cart Zeiss, of Jena, and for the Earthquake 
Model _— in Japan) of Pror. Sekiya. 


Now Ready, Vol. XI., No. 3. 
Price to Subscribers 21s. per Volume, post free. 


THE JOURNAL OF PHYSIOLOGY, 
Edited by MICHAEL FOSTER, M.D., F.R.S. 
Published by the Proprietors and sold on their behalf at 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY'S WORKS, 


ST. TIBB’S ROW, CAMBRIDGE, 





THE RACES. 


NEGRETTI & ZAMBRAS 





CELEBRATED BINOCULARS. 


TWO AND THREE GUINEAS, 
AND UPWARDS, IN SLING CASE, COMPLETE. 


NEGRETTI & ZAMBRA, 


SciENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


HOLBORN | VIADUCT, EC. 


45 CORNHILL, ett} "REGENT STREET. 
PHOTOGRAPHIC STUDIO—CRYSTAL PALACE, SYDENHAM. 
TELEPHONE No. 6583. Telegraphic Address—“‘ Necrertt, Lonpon.” 
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ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 

ALBERT EMBANKMENT, LONDON, S.E. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS, of 125 Guineas and 


£60 respectively, open to all First-Year Students, will be offered for Compe- 
tition in SEPTEMBER 1890. 

STENT Classes are held : the Year for the PRELIMINARY 
SCIENTIFIC and INTERMEDIATE M.B. Examination of the Uni- 
versity of London, and may be joined at any time. 

Entries may be made to Lectures or Hospital Practice, and Special 
Arrangements are made for Students entering in their Second or subsequent 
Years ; also for Dental Students and for Qualified Practitioners. 

Prospectus and all Particulars may be obtained from the Medical 


Secretary, Mr. GzorGE RENDLE. 
E. NETTLESHIP, Dean, 


THE MASON COLLEGE, 
BIRMINGHAM. 
PROFESSORSHIP OF THE GERMAN LANGUAGE 
LITERATURE. 
The C yuncil invite applications for the ’ PROFESSORSHIP, vacant 





AND 





by the death of Prof. Karl Dammann, Ph.I 

Applications, accompanied by ten capies ‘of ‘Fenimaniah, should be sent 
to the undersigned not later than JUNE 24, 18 

The suc cessful « candidate will be expected to enter upon his duties on 
September 30, 1 

Cand lidates are ‘espec ially requested to abstain from canvassing. 

Further particulars may be obtained — 1 

EO. H. MORLEY, Secretary. 
May 21, 1890 
BALFOUR MEMORIAL FUND. 

The Managers of the Balfour Memorial Fund hereby give notice that the 
Balfour Studentship will be vacant on OCTOBER 18, 1890. 

The names of Applicants, together with such information concerning their 


qualifications as they may think desirable, must be sent by OCTOBER 1, 
1890, to the Secretary, J. W. Clark, M.A., New Museums, Cambridge, 
from whom a copy of the Regulations affecting the Studentship may “be 
obtained. 

New Museums, Cambridge, June 


THE AGRICULTURAL COLLEGE, 


ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Roy: al Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1 )0. 


LONDON B. Sc. AND OTHER 
EXAMINATIONS. 

Careful Private Preparation in Chemistry and Mathematics. Excellent 
Laboratory fitted with all necessary appliances.—ALBERT TARN, B.Sc., 
Mathematical Honoursman, 677 Mansion House Chambers, 20 Bucklersbury, 
E.C. 


FIRTH COLLEGE, SHEFFIELD. 
The Council intend to fill up the Vacant Post of DEMONSTRATOR of 
PHY — Candidates must send in their Applications before 
JUNE 2 


F her Particulars can be obtained from 


2, 1890. 

















Salary £120. 


ENSOR DRURY, Registrar. 





BOTANY.—A Botanist of Experience, who 


remains in Town during the Vacation, will Coach for Hospital Entrance 


Scholarships and other Exams. Laboratory Work.—-‘‘ Boranist,” Office 
of Nature, Bedford Street, Covent Garden. 
In ‘the Press. 
OYSTERS, and all about them. A New 


and Popular Standard Work of Reference for General Readers and 
Students of Zoology. -Exhaustive, Historically, Scientifically, Com- 
mercially, ally, Anatomically, and Physiologically, &e. With all 
points of necessary and curious information up to date. By JNO. R. 
PHILPOTS, J.P., L.R.C.P. and S.Ed., &c. 


RICHARDSON & CO., Leicester. 


SILVERED-GLASS REFLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
‘* Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 


Chelmsford. 
FOR SALE.—Portable Equatorial Re- 


flector (Newtonian), by CALVER, 6-inch Speculum, Complete, cost £24. 
Also Portable Observatory of Wood ; no Foundations required ; revolves 
on rail; cost over £20. Both for Sale to the first Reasonable Offer. 
Also a *‘ Wirn” Speculum, 8} inches; very fine.—Address F.R.A.S., 

Keith & Co., Edinburgh. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 62 BALSALL HEATH ROAD, 
BIRMINGHAM, 


Who last week sent to his subscribers Cosmarium botrytis, with sketch 
and description. He also sent out Leptodora hyalina, Fredericella sultana, 
Paludicella Ehrenbergi, Argulus foliaceus, Corethra, Philodina roseola, 
Floscularia, Corethra plumicornis, Melicerta ringens, Stephanoceros ; ; also 
Amoeba, Hydra, Vorticella, Crayfish, Dog-Fish, Amphioxus, and other 
Specimens for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course 07 Six Months for Subscription of £1 1s., 
or Twelve Tubes for 108. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


JOHN J. GRIFFIN & SONS, Limiteo, 


MAKERS OF 
AND 


CHEMICAL, PHILOSOPHICAL, 
PHOTOGRAPHIC APPARATUS, 


22 GARRICK STREET, COVENT GARDEN, 
LONDON. 


































CHEMICAL APPARATUS of every description for Analytical Opera- 
tions and Experiments of Demonstration. 

APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 
nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
of Physical Science. 


SEND FoR CATALOGUES, FREE ON APPLICATION, 









RUDOLPH KOENIG | 


(DR. PHIL.). 


ACOUSTICAL INSTRUMENTS 


TO ILLUSTRATE THE LAW 
AND TO PRODUCE THE PHENOMENA OF SOUND. 


NEW ILLUSTRATED CATALOGUE, 


Commies Price Lists in French, English, and German. 100 Pages, 
132 Engravings. Post Free, 3 Francs. To Scientific Institutions Free. 


Paris—27 Quai d’Anjou—Paris. 


KING, MENDHAM, & Go., 


Electrical Engineers 
and Manufacturing Electricians. 
SPECIALTIES.—K.M.B. Patent 
Pocket Galvanometer. Price, Post free, 
12s. 9d.; Case, 1s. 6d. extra, Testing 
Instruments, Primary Batteries, Wims- 
hurst Machines of Improved Pattern. 


Western Electrical Works, 
BRISTOL. 


— New ILiustrRaTeED CATALOGUE, 
S Post free, 44d. 


ID s pec ially compiled List of Electrical 
Publications, post free, 2a. 

















































Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
illustrated Price List Post Free. 


F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Esvsllenes of Construction of Mathematical Instruments, and the only 
Gotp Mezpat in the International Inventions Exhibition 1885 for Matho- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. Late 277 STRAND. 


A Large Collection of Beautiful Mineral Specimens, including a VERY | 
FINE GROUP OF SENARMONTITE CRYSTALS, VERY BRIL- 
LIANT MANGANITES, WULFENITES. VAN ADIMITES, HAR- 
MATOME, from Oberstein and Scotland; NATROLITES, Auvergne ; 
CHILDRENITES, ARAGONITES, and MELANGPHLOGITE. 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 

CHISELS, and BLOWPIPE APPARATUS. 


Precious Stones for Collectors and Mounting. 


COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Lessons given. Catalogues Free. 


BRYCE-WRIGHT’S MUSEUM, 


26 SAVILE ROW, LONDON, W. 
(Orr REGENT STREET), 
Contains Minerals, Precious Stones, Stone Implements (Palzo- 
lithic and Neolithic) ; also New Zealand Jade Meres, Tikis, and 
other Savage Weapons, Bronze Implements ; Works of Art in 
Jade, Rock Crystal, &c.; Vases and Table-Tops in Stone ; 








Arms and Armour, and other Specimens of Natural History, all | 


of which are 
FOR SALE AT THE LOWEST PRICES. 
ESTABLISHED 1845. 


Boxes sent upon Approval, 
Man spricht Deutsche, 


GEOLOGICAL COLLECTIONS. 


On parle frangais. 





Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality | 


and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. ; 
200 ditto, sos. The best value obtainable. 
Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 


and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 
TO SCIENCE LECTURERS. 

See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. 
TERN, used by W. Lant Carpenter, Esq., Prof. Forses, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. Grand Results. Docwra Triple, 
Prize Medal, Highest Award. Suppiied tothe Royal Polytechnic Institution, 
Dr. H. GRATTAN Guinness, &c. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest ’ and -Best. Elaborately Illustrated Catalogue, 
goo Pages, 1s. ; Postage, 5d. Smallerdo.,6¢. Pamphlets Free. HUGHES, 

pecialist, Brewster House, Mortimer Road, Kingsland, N. 


INSTRUC- 


Post free, 74¢.— 


“WEATHER FORECAST 


TION CHART,” for hanging alongside Barometers. 
Ackroyp, The Wheatleys, Birkenshaw, Leeds. 


OSTEOLOGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List, Three Stamps. 


Specimens to order. 





| 


F.H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 


NWATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest, 


Mr. Burt ver has lately obtained and has now on view a fine series of 
y 


| banded blue Fluors, rare Calcites, Quartz after Barytes, and doubly ter- 


minated Quartz from Cumberland, Mylonite Schist and other interesting 
Scotch Roc ks, some thousands of Oolitic Fossils, including the Bravender 
Collection, new Rock-slides illustrative of Teall’s * Petrography,” and a 
selection of specimens of Amphioxus (6d. each) preserved in different medial 
Arrangements have been made for the supply of Scyllium and other Zoologica. 


MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, AND MUSEUMS. 


| EVERY REQUISITE FOR PRACTICAL WORK, CABINETS. 


CASES, APPARATUS OF ALL KINDS. 


| The Largest Stock in England of Rocks, Rock-Sectione, 


Minerals, Fossils, 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
SUBSCRIPTIONS TO “NATURE.” 


s @ 

TEE a Cia tars 6 oS, Daly Soe ee 28 o 

i a a ae ae ey 

Quarterly .... : . 7 6 
To the United States, the Consinans, &e. : 

WOM. 8 6 oe 8 ee 8 30 6 

| a ae ee rr 15 6 

Guay . 2. ss ar . & 0 
To India, China, and Japan _ 

i: ee TCee a eS 

Half-yearly. . . . + 6 © 

OU 8 se ss ae ae 


CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column 2s. 6d, 9d. per — e 








One Eighth Page, or QuarterColumn ... 018 6 
Quarter Page, or Halfa Column ..... 115 O 
Halfa Page, ora Column .... cea 2 2: @ 
Whole Page ... ree ar 6 6 





Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFoRD STREET, STRAND, W.C. 





MCLEOD’S 


SUNSHINE RECORDER. 


AMEAOINCTON 


SIMPLE 
EFFECTIVE. 


The 


The sphere 


e provided with rack and 


a cylindrical me- 
z the image of the sun on 


, of Cooper’s Hill 


S. 


e horizontal equal to 


at which it is set up. 
structed to suit the latitude ; 


> 
NX. 


Maker, 
JAMES J. HICKS, 
8, 9, & 10 Hatton Garden, London, E.C, 


—E 


This ingenious instrument, which is the inven- 


tion of Prof. McLeod, F.1 
place 


aper placed in the base. 
as merely to place the instrument 


, Opposite to the lens of which is a 
e meridian and inclined with the 


sphere upwards so that the axis of the camera 


makes an angle with th 


must be placed with its vertical 
the latitude of the 


PRICE £6 15s. 


Further Particulars on Application to the 


in the meridian. 


thin glass sphere silvered inside. 
the observer h 


College, Staines, consists of 
is mounted on a slid 


tallic camera 
The support is con 
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CAMBRIDGE UNIVERSITY PRESS. 


Now Ready, in 2 Vols., with Portraits, Maps, and other Illustrations, Demy 8vo, 36s. 
DEDICATED, BY SPECIAL PERMISSION, TO HER MAJESTY THE QUEEN. 


THE LIFE AND LETTERS OF THE REVEREND ADAM SEDGWICK, 


LL.D., F.R.S., Fellow of Trinity College, Cambridge, Prebendary of Norwich, and 
Woodwardian Professor of Geology from 1818 to 1873. 
By JOHN WILLIS CLARK, M.A., F.S.A., Superintendent of the University Museum of Zoology and Comparative Anatomy, 
and formerly Fellow of Trinity College ; and THOMAS McKENNY HUGHES, M.A., Woodwardian Professor of Geology. 





LECTURES ON MENTAL FACULTY: being I ectures delivered in the University of Cambridge 
during the Lent Term, 1888-89, on the Growth of Mental Faculty and Means of Training it. By FRANCIS WARNER, 
M.D., Physician to the London Hospital, Lecturer on Therapeutics and on Botany at the London Hospital College, &c. 
Crown 8vo, 45. 6d. 

MATHEMATICAL AND PHYSICAL PAPERS. 
F.R.S., Professor of Natural Philosophy in the University of Glasgow. 

THEORY OF DIFFERENTIAL EQUATIONS. Part I. Exact Equations and Pfaff’s Problem. 
By A. R. FORSYTH, M.A., F.R.S., Fellow of Trinity College, Cambridge. Demy 8vo, 12s. [Zu the Press. 

THE SCIENTIFIC PAPERS OF THE LATE PROF. J. CLERK MAXWELL. 
Edited by W. D, NIVEN, M.A., formerly Fellow of Trinity College, Cambridge. 2 Vols. Royal gto, £3 3s. net. 

[Nearly Ready. 

THE COLLECTED MATHEMATICAL PAPERS OF ARTHUR CAYLEY, M.A., 
F.R.S., Sadlerian Professor of Pure Mathematics in the University of Cambridge. In the Press, Demy 4to, 10 Half-Yearly 
Vols. Vols. I. and II. now ready, 25s. each. [Vol. LIL, in the Press. 


A REVISED ACCOUNT OF THE EXPERIMENTS MADE WITH THE BASH- 


By Sir W. THOMSON, LL.D., D.C.L., 
Vol. III. Demy 8vo. [Nearly Ready. 


FORTH CHRONOGRAPH to find the Resistance of the Air to the Motion of Projectiles, with the Application of the 


Results to the Calculation of Trajectories, according to J. Bernoulli’s Method. 


By FRANCIS BASHFORTH, B.D., late 


Professor of Applied Mathematics to the Advanced Class of R.A. Officers, Woolwich, and formerly Fellow of St. John’s 


College, Cambridge. 12s. 





London : 


C. J. CLAY & SONS, Cambridge University Press Warehouse, Ave Maria Lane. 


Glasgow : 263 Argyle Street. 








R. FRIEDLANDER & SOHN, Berlin, N. W., Carlstrasse 11. 
Just Appeared. 





ABHANDLUNGEN UND BERICHTE | 


| Council for a license to travel, he would first examine him of England; and 


DES K. ZOOLOGISCHEN UND 


ISCHEN MUSEUMS ZU DRESDEN. 
Edited by Dr. A. B. MEYER. 


Volume II., 275 Pages, Royal 4to, with 1 Portrait, 9 Plates 
(7 Coloured), and 39 Woodcuts. Price £2. 
CONTENTS :— 

III. Jahresbericht der Ornithologischen Beobachtungsstationen im Kénig- 
reich Nachsen. By Dr. A. B. Meyer and F. HELM. 12s.—Ueber Sus cele- 
bensis und Verwandte. By Prof. A. NEHRING. With 2 Plates, 6s.—Lung- 
Ch’iian-Yao oder altes Seladon-Porzellan. By Dr. A. B. MEvER. With 4 
Coloured Plates, 12s.—Coleopteren gesammelt in den Jahren 1868-1879 aus 
einer Reise durch Siidamerika von Alphons Stiibel. By Tu. Kirscu. With 
Nekrolog auf Theodor Kirsch. “By Dr. A. B. MEVER. 
4 Coloured Plates, £1. The Nekrolog separately, 2s. 


Volume I., 235 Pages, with 16 Plates, partly Coloured, and 20 
Woodcuts, £2. 


With Portrait and 





Just Published, Price 4d. 


WILLIAM WESLEY & SON’S 
NEW CATALOGUE 


ENTOMOLOGICAL BOOKS AND PAMPHLETS. 


Including many new Purchases, classified under the Headings Lepidoptera, 
Coleoptera, Hymenoptera, Diptera, Neuroptera, Orthoptera, Hemiptera, 
Arachnida, Aptera (Parasita), Injurious Insects, Useful Insects (Bee-culture 
Silkworm-culture), Systematic and General Entomology. Important Bota- 
nical Works. 1200 Titles. 


WILLIAM WESLEY & SON, 28 Essex Street, Strand, London. 





THE TRAVELLING SEASON 1890. 
ENGLAND AND WALES. 


“The old Lord Treasurer Burleigh, if anyone came to the Lords of the 





if he found him ignorant, would bid him stay at home and know his own 


| country first.”—Zhe Compleat Gentleman, by Henry Peacham, 1622. 


AN THROPOLOGISCH -ETHNOGRAPH.- | 


MR. MURRAY’S ENGLISH HANDBOOKS. 


With Maps and Plans. 


HANDBOOK—MODERN LONDON. _ 3s. 6d. 
HANDBOOK—ENVIRONS OF LONDON, including a 


Circuit of 20 Miles. 21s. 


HANDBOOK—ENGLAND AND WALES. 12s. 
HANDBOOK —ESSEX, CAMBRIDGE, SUFFOLK, and 


HANDBOOK—KENT. 7s. 6d. 
HANDBOOK—SUSSEX. _ 6s. : 
HANDBOOK—SURREY, HANTS, and ISLE of WIGHT. 


HANDBOOK—BERKS, BUCKS, and OXON. 9s. 
HANDBOOK—WILTS, DORSET, and SOMERSET, 125. 
HANDBOOK—DEVON, 7%. 6d. 
HANDBOOK—CORNWALL. 6s. 
HANDBOOK GLOUCESTER, HEREFORD, and WOR- 
ER. 9s. 
HANDBOOK—NORTH WALES, 7s. 
HANDBOOK—SOUTH WALES, 7:. ; 
HANDBOOK—NORTHAMPTON & RUTLAND. 7:. 6. 
HANDBOOK—SHROPSHIRE and CHESHIRE, 6s. 
HANDBOOK—LANCASHIRE, 7s. 6d. 
HANDBOOK—YORKSHIRE. 12s. 
HANDBOOK—LINCOLNSHIRE. 
HANDBOOK—DURHAM and NORTHUMBERLAND. 


HANDBOOK—WESTMORLAND, CUMBERLAND, and 
LANCASTER. 7s. 6d. 


HANDBOOK—SCOTLAND, 9. 
HANDBOOK—IRELAND. 105. 


JOHN MURRAY, Albemarle Street. 
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DIARY OF SOCIETIES. 
LONDON. 


THURSDAY, June 19. 

Rovat Society, at 4.30.—On the Determination of some Boiling and 
Freezing Points by means of the Platinum Thermometer: E. H. Griffiths. 
—On the Relation between the Magnetic Permeability of Rocks and 
Regional Magnetic Disturbances: Prof. Riicker, F.R.S.—On the Causes 
of the Phenomena of ‘Terrestrial Magnetism, and on some Electro- 
mechanism for exhibiting the Secular Changes in its Horizontal and 
Vertical Components : H. Wilde, F.R.S.—On the Alleged Slipping at the 
Boundary of a Liquid in Motion: W. °C. Dampier Whetham.—Re-deter- 
mination of the True Weight of a Cubic Inch of Distilled Water: H. J. 


Chaney.—On Wind-Pressure upon an Inclined Surface: W. H. Dines.— | 


And other Papers. 


r = } 

LinNEAN SociEty, at 8.—Observations on the Protection of Buds in the 
Tropics: M. Cresse Potter.—On the Distribution of the South American | 
Bell-bird, belonging to the Genus Chasmorhynchus: J. E. Harting.—On | 


the Vertical Distribution of Plants in the Caucasus: Dr. Gustav Radde.— 


Notes on Forficulidz, with Descriptions of New Genera and Species iu | 


the British Museum: W. F. Kirby. 

CHEMICAL SOCIETY, at 8.—Ballot for the Election of Fellows.—Invertase, a 
Contribution to the History of an Unorganized Ferment: C. O'Sullivan, 
F.R.S., and F. W. Tompson.—The Action of Carbonic Oxide on Nickel: 
Mr. Mond and Drs. Langer and Quincke.—The Interaction of Iodine, 
Water, and [Potassium Chlorate: Henry Bassett.—The Milk of the 
Gamoose : A. Pappei and H. D. Richmond. 

ZOOLOGICAL SOCIETY, at 4. 


FRIDAY, Juneé 20. 

PuysicaL Society, at 5.—The Stretching of Liquids: Prof. A. W. 
Worthington.—The Measurement of Electro-magnetic Radiation: C. V. 
Boys, A. E. Briscoe, and W. Watson.—Notes on Secondary Batteries: 
Dr. Gladstone and W. Hibbert. 

TUESDAY, June 24. ° 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—Notes, with Exhibition, on a 
Skeleton found at West Thurrock, Essex; and Two Skulls Recently 
Exhumed within City Limits: John E. Price.—On the Ethnology of 
India: H. H. Risley. : 

Roya. STATISTICAL SOCIETY, at 5.—General Annual Meeting. 

PHOTOGRAPHIC SOCIETY, at 8. 

WEDNESDAY, Jvuxe 25. 

SocigTy or ARTs, at 4.—Annual General Meeting. 

FRIDAY, June 27. 
AMATEUR SCIENTIFIC SOCIETY, at 7.30.—Conversasione. 
SATURDAY, June 28 
Roya Botanic Society, at 3.45. 





WEALE's SERIEs.—New Volume. Just Published. Price 1s. 6¢., Clot h 


LIGHT: 
AN INTRODUCTION TO THE SCIENCE OF 
OPTICS. 


Designed for the Use of Students of Architecture, Engineering, and other 
Applied Sciences. 


By E. W. TARN, M.A., 
Author of “The Science of Building,” &c. 
London: CROSBY LOCKWOOD & SON, Stationers’ Hall Court, E.C. 





Now Ready, Fifth Edition. With 57 Engravings, Post 8vo, 7s. 6d. 
PRACTICAL CHEMISTRY AND 
QUALITATIVE ANALYSIS, 


SPECIALLY ADAPTED for COLLEGES and SCHOOLS. 
By FRANK CLOWES, D.Sc., 


Professor of Chemistry in University College, Nottingham. 
London: J. & A. CHURCHILL, 11 New Burlington Street. 


UNRIVALLED.] SPECTACLES. “TUNRIALLED 


MR. FOURNET, 
Author of ‘“‘ The Philosophy of Sight,’ 


By means of his VALUABLE PATENT REFRACTOMETER, SILVER 
MEDAL, PARIS EXHIBITION, 1889, 


OUTRIVALS 
AT PRESCRIBING FOR SPECTACLES 
The Most Eminent Surgeon-Oculists of the Day, 


_All Oculists’ Prescriptions should be checked by this Valuable Instrument. 
Those wearing or about to wear Spectacles are confidently recommended to 
have their Sight Tested by Mr. FOURNET’S REFRACTOMETER. 


CONSULTATION FEE, FIVE SHILLINGS. 
18 BENTINCK ST., WELBECK ST., S.W. Ir till 5. 
Appointments desirable, 
Spectacles at Civil Service Prices, 








DEATH AND DISABLEMENT BY ACCIDENT. 


THE RAILWAY PASSENGERS’ ASSURANCE COMPANY 
Assures £1000 at Death and Full Benefits at £4 per Annum. 
HON. EVELYN ASHLEY, Chairman. 
Annual Income £250,000. 

80,000 ANNUAL POLICYHOLDERS. 
Invested Capital and Reserve Fund £285,000. 
COMPENSATION PAID, 
£2,750,000. 

West End Office:—-8 GRAND HOTEL BUILDINGS, W.C. 


Head Office :—64 CORNHILL, LONDON, E.C. 


be uw: } Secretaries. 


SPECTROSCOPES & SPECTROMETERS 
TELESCOPES OR LABORATORY USE, 


With ‘‘ Rowlands’s’’ Metal Gratings, or with Prisms of every Description. 


DISK PRISMS AND MOUNTINGS 
For Photographing the ‘Stars on Secchi’s Plan. 


A. HILGER, 
Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD Roap, 
Lonpon, N.W. 


GOLD MEDAL, Highest Award, Inventions Exhibition, 
1885. 


NERVOUS EXHAUSTION. 


PULVERMACHER’S WORLD-FAMED 
GALVANIC BELTS 


for the Cure of Nervous CompLainrTs have received Testimonials from three 
Physicians to Her Majesty the Queen, and over Fifty Members of the Royal 
College of Physicians of London. 


The distressing symptoms of NERVOUS EXHAUSTION, loss of 
MUSCULAR POWER, RHEUMATISM, SCIATICA, PARALYSIS, 
EPILEPSY, &c., are speedily removed by means of 


PULVERMACHER’S World-famed Galvanic Belts, 


which convey the electric current direct to the affected parts, gradually 
stimulating and strengthening all the nerves and muscles, and speedily 
arresting all symptoms of premature waste and decay. 


Dr. Vines, Fellow of the Royal College of Physicians, writes, September 
19, 1885 :—‘* Having used Mr. PULVERMACHER’S BELTS for many 
years, in the course of medical practice, I am ina position to speak of their 
great value as a curative agent in cases of nervous disease or functional 
malady where Electricity is likely to be serviceable. I am entirely convinced 
of their efficacy.” 


Dr. C. HANDFIELD Jones, F.R.C.P., F.R.S., Physician to St. Mary’s 
Hospital, says :—*‘ I am satisfied that Mr. PULVERMACHER isan honest 
and earnest labourer in the field of science, and I think he deserves to meet 
with every encouragement from the profession and scientific men.” 

Sir Cuartes Locock, Bart., M.D., says :—‘*tPULVERMACHER’S 
BELTS are very effective in neuralgia and rheumatic affections, and I have 
— them largely in my practice for other similar maladies, paralysis, 

ic. 





For full Price List and Particulars see new Pamphlet, 


‘“ GALVANISM: Nature’s Chief Restorer of Impaired 
Vital Energy.” Post free from 


PULVERMACHER’S 
GALVANIC ESTABLISHMENT. 


194 REGENT STREET, LONDON, wW. 
ESTABLISHED OVER FORTY YEARS. 
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THE GOLDEN BOUGH: A Study in Comparative Religion. By J. G. Frazer, 
M.A., Fellow of Trinity College, Cambridge. 2 vols., 8vo, 28s. 

The Pall Mall Gazette says :—‘‘ We may as well begin by saying outright at once that Mr. Frazer has written a great book— 
a book worthy to rank beside Tylor’s ‘ Primitive Culture’ and Herbert Spencer’s ‘ Principles of Sociology’ as one among the main 
foundations of the new science of human belief and human institutions. And what is even better, not only has he given us many 
ideas untouched upon by either, but also he has done us the precious service of compelling us to reconsider and reverse some most 
cherished convictions. His work is an admirable mental rouser. , . . It is learned, irgenious, acute, logical, and, most often, con- 
vincing.”’ ' 

The Academy says:—‘‘ His reading is exceptionally wide, comprising not only the standard authorities, ancient and modern, 
but including numerous and obscure monographs on the local folk-lore of all countries. And he is not merely erudite, but able and 
ingenious ; so that his book, which is presented as a first instalmeat of a much larger work on primitive religion, cannot fail 
place its author in the front rank of living mythologists. . . . It may be frankly acknowledged that we are indebted to him for 
important work which calls attention to an aspect of primitive religion hither:o unduly neglected.” 













Price £2 12s. 6d. net, richly bound in Half-Morocco ; Size, Crown Folio. 


THE LIBRARY REFERENCE ATLAS OF THE WORLD. 
By JOHN BARTHOLOMEW, F.R.G:S. 
With General Index to 100,000 Places. 


‘*To those desirous of possessing an atlas of handy size, at a reasonable price, and amply supplied with maps executed with 
taste and accuracy, Mr. Bartholomew’s ‘ Library Atlas’ may be commended. . . . There are few places one is likely to inquire for 
that will not be found in this atlas, which may be easily consulted by means of the copious index appended.” — Zhe Times. 


MACMILLAN AND CO., LONDON. 









MANUSCRIPT COPYING “WEAK AND DEFECTIVE SIGHT.— 


SPECTACLES scientifically adapted to remedy impaired vision by 







By Typewriter. Special sentient Papers on Technical Subjects Mr. ACKLAND, Surgeon, daily, at Horns AND THORNTHWAIT®’s, 
me See ee Opticians to the Queen, 416 Strand, London. The weak-sighted should 
Price, rs. 3@. per 1000 Words. Manifold Copies, 1s. per 1000 Words. read Ackland’s ‘‘ Hints on Spectacles.” €d., post free. 








STANDARD TYPEWRITING CO., 90 & 91 Queen St. (third floor), E.C. 
and at 38 Arlington Square, N., and 41 Goldney Road, W. 





Excellent Copies of the actual, natural Handwriting, also 






of Drawings, Music, even of elaborate Sketches, Pro- rn 4 THIS 
grammes, Plans (up to Double-Elephant size), Shorthand, and ‘ 0 LLOWAYS ad | LLS 
Type-Writing, are casily, quickly, and cheaply produced by the p MEDICINE Mi 
Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI. 
Very Gad tah, veed wth colt ey A FIER of the BLOOD; a Powerful Invigorator of the 
r uid Ink, used wi oraina nm an aper, uto-Circulars . . 7 
resemble written letters. Uoed at the idoues of Lords, &c. System, if suffering from WEAKNESS AND DEBILITY, A 
AUTOCOPYIST DEPT. (4.£.T.Co., La.), and is unequalled in Complaints incidental to Females. 





London Wall, London, and 52 Princess Street, Manchester. 


PERK N,SON, & RAYMENT, <2 °c 
5 ) er conten, SA. 
MANUFACTURE PHOTOGRAPHIC APPARATUS 
Of every description. 


“OPTIMUS” PHOTOCRAPHIC SETS,“ OPTIMUS” MAGAZINE CAMERA “OPTIMUS” PHorocrAPHic Lenses 


With Tripod and every necessary complete. Pictures 4} by 3} inches. RAPID EURYSCOPE 


























The most ‘* There is no doubt of 
convenient 


yet invented. 


’ Carries Twelve o< 
For Plates | Dry Plates. 3 
















For Plates 


44 by 34, 


its proving a most use- 
ful lens.”—J. Trait 





64 by 43, | No Dark Slides. ff 





f ; Price, ‘ FP ; 
£5 158. Plates changed | with Lens and yj Tayior, British Your E L 
by turning a Shutter we nal of Photography. 





£6 6s. 


WIMSHURST MACHINE. 
Works in any Weather. Size giving 4: Sparks, £4 10s. 


ACOUSTIC APPARATUS. 
CHEAP SCHOOL APPARATUS, 


Approved by Science and Art Department. 
CATALOGUES FREE. 


HARVEY @ PEAE:, 


6, CHARING CROSS ROAD, W.C. 


Button. 
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MESSRS. MACMILLAN AND CO.’S NEW BOOKS. 


THE ADVANCEMENT OF SCIENCE;; Occasional Essays and Addresses. By 


E. RAY LANKESTER, M.A., LL.D., F.R.S. 8vo, 10s. 6d. 


FIFTY YEARS OF SCIENCE. Being the Address delivered at York to the 
British Association, August 1881. By the Right Hon. Sir JOHN LUBBOCK, Bart., M.P., F.R.S., D.C.L., LL.D., 
President of the Association ; Principal of the London Working Men’s College; President of the London Chamber of 
Commerce ; and Vice-Chairman of the London County Council, Fifth Edition. Crown 8vo, 2s. 6d. 


PURE LOGIC: AND OTHER MINOR WORKS. BY W. STANLEY 
JEVONS, M.A. (Lond.), F.R.S., LL.D. (Edin.). Edited by ROBERT ADAMSON, M.A., LL.D., Professor of Logic 
at Owens College, Manchester, and HARRIET A. JEVONS. With a Preface by Prof. ADAMSON.  8vo, tos. 6d. 

The Scotsman says :—‘‘ This volume will place the writer in a favourable position as a thinker, a versatile exponent, and a 
good controversialist.” 


CAPITAL AND INTEREST. A Critical History of Economical Theory. By 
EUGEN V. BOHM-BAWERK, Professor of Political Economy in the University of Innsbruck. Translated, with a Pre- 
face and Analysis, by WILLIAM SMART, M.A., Lecturer on Political Economy in Queen Margaret College, Glasgow. 
8vo, 145. 


PHYSIOLOGICAL BOTANY.—IL. Outlines of the Histology of Phznogamous 
Plants. II. Vegetable Physiology. By GEORGE LINCOLN GOODALE, A.M., M.D., Professor of Botany in 
Harvard University. Being Gray’s ‘‘ Botanical Text-book.” Sixth Edition. Vol. IL, 8vo, ros. 6d. 


AN INDEX TO SIR GEORGE GROVE’S “DICTIONARY OF MUSIC.” 


DICTIONARY OF MUSIC: an Index and Catalogue of Articles contributed by 


each Writer to Sir GEORGE GRoOvE’s “‘ Dictionary of Music.” By Mrs. EDMUND WODEHOUSE. §8vo, 7s. 6d. 


MONOGRAPH OF THE BRITISH CICADA! OR TETTIGIDZE (Frog- 
hoppers and Grassflies)) By GEORGE BOWDLER BUCKTON, F.R.S., Corr. Memb. Acad. Nat. Hist. of Philadelphia, 
Memb. de la Soc, Ent. de France. Illustrated by more than 400 Coloured Drawings. In Eight Parts. Demy 8vo. Parts 
I, and II. 8s. each. 


A GENERAL VIEW OF THE CRIMINAL LAW OF ENGLAND. By 
SIR JAMES FITZJAMES STEPHEN, K.C.S.I., D.C.L., Hon. Fellow of Trinity College, Cambridge, a Correspond- 
ing Member of the French Institute, a Judge of the Supreme Court, Queen’s Bench Division. Second Edition, Demy 
8vo, 145. 

*,* The first edition of this work was published in 1863. The new edition is substantially a new work, intended as a text- 
book on the Criminal Law for University and other students, adapted to the present day. 


FIRST LESSONS -IN POLITICAL ECONOMY. By Francis A. Wa ker, 


Ph.D.,{LL.D., Author of ‘* Political Economy,” ‘‘ The Wages Question,” &c. Crown 8vo, 55. 


NAUTICAL SURVEYING. By the late Vice-Admiral SHortLanp, LL.D., late 


Fellow of Pembroke College, Cambridge. Published by his Widow and Children. 8vo, 215, 


AN ELEMENTARY TREATISE ON TRILINEAR CO-ORDINATES, 


THE METHOD OF RECIPROCAL POLARS, and the THEORY OF PROJECTIONS. By the Rev. N. M. 
FERRERS, D.D., F.R.S., Master of Gonville and Caius College, Hon. LL.D. (Glasgow). Fourth Edition. Crown 
8vo, 6s. 6d. 


ELEMENTARY ALGEBRA. By Cunartes Smitu, M.A., Master of Sidney 


Sussex College, Author of “Conic Sections,” ‘‘A Treatise on Algebra,” &c. Second Edition, Revised and Enlarged. 
Globe 4to, 45. 6d. 


TWENTY-SEVENTH ANNUAL PUBLICATION. RE-ARRANGED THROUGHOUT. 


THE STATESMAN’S YEAR-BOOK. A Statistical and Historical Annual of the 


States of the Civilized World, for the Year 1890. Twenty-seventh Year of Publication. (Revised after Official Returns. ) 
Edited by J. SCOTT KELTIE, Librarian to the Royal Geographical Society. Crown 8vo, 10s. 6d. 


The Zimes says :—“‘ The additions have been many, all increasing greatly the value of the work. . . . The whole arrangement 
of the compilation has been recast and made more systematic and logical. . . . Much new and useful information is tabulated con- 
cerning each State, . . . the internal evidence showing that the information has been obtained from, or arrived at, head-quarters, 
Throughout, all the latest changes have, so far as we have tested the book, been recorded.” 

The Spectator says :—‘‘ The best manual of its kind in the world.” 


MYTHOLOGY AND MONUMENTS OF ANCIENT ATHENS: being a 


Translation of a portion of the “Attica” of Pausanias, by MARGARET DE G. VERRALL. With Tntroductory 
Essay and Archeological Commentary by JANE E. HARRISON, Author of ‘‘ Myths of the Odyssey,” ** introductory 
Studies in Greek Art,” &c. With Illustrations and Plans. Crown 8vo, 16s. 


MACMILLAN AND CO., LONDON. 
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Pure 





Concentrated 





This Cocoa is exceedingly soluble 


and easily digested. 


It makes a most Delightful 


“HAVE A CUP WITH ME?” Beverage for Breakfast or Supper. 


Lancet. —“‘ Pure, and very Soluble.” 

Medical Times. —* Eminently suitable for Invalids.” 

Sir C. A. Cameron, M.D.—‘‘1 have never tasted Cocoa that 
I like so well.” 

W. H.R. weeny, M.D.—“It is the drink par excellence 
for Children.” 








HALF A TEASPOONFUL Is SUFFICIENT 70 MAKE A cuP OF OF MOST DELICIOUS COCOA. 


FRY’S CHOCOLATE FOR EATING 


Is not only delicious, but is also highly nutritious and sustaining. It is much valued for 
_—- with whom it is a universal favourite. 


FORTY-THREE PRIZE MEDALS AWARDED TO 


J. $. FRY & SONS, BRISTOL, LONDON, & SYDNEY. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 


Of Nature trusts the mind which builds for aye. 


No. 1078, VOL. 42.] 


Registered as a Newspaper at the General Post Office.] 
THE NEW PATENT WATKIN ANEROID BAROMETER. 
Amongst several unsolicited Testimonials 
the two following have been received by the 
maker :— 
Tue OBSERVATORY, MELBOURNE, 
October 1o, 1888. 
Dear S1r,—The Watkin Aneroid 
only reached me three weeks ago, 
I am very much pleased 
with it, and have givenita 
pretty severe trial with very 
satisfactory results. 
(Signed) R. J. ELLERY. 


Now MADE 


IN 
Frat WatTcH 


EpInsurGu, May 31,’89. 

Dear Sir,—I have just 

returned from a six weeks’ 

stay at the Ben Nevis Ob- 

servatory, and while there 

had an opportunity of test- 

i] ing the admirable qualities 

of your new “ Watkin” 

Aneroid. The result has 

been most satisfactory, the 

extreme error noted being 

only about y4, of an inch. 

During my stay at the Ob- 

servatory the Aneroid was fre- 

quently tested by taxing it down 

2000 feet and then comparing it 

S with the standard on my return. 

The results obtained speak volumes for the high-class workmanshipand great 
accuracy you have attained in the manufacture of this instrument. 

(Signed) R. C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 
J. J. HICKS, 8, 9, & IO HATTON GARDEN, LONDON. 


THURSDAY, JUNE 26, 1890. 


’— WORDSWORTH. 


[PRICE 15 CENTS. 
[All Rights are Reserved. 
BROWNING’S BINOCULARS. 


THE ‘* ECONOMICAL” FIELD-GLASS. 


‘This Binocular has achromatic object-glasses 14 inch in diameter, and 
sliding shades to shelter the object-glasses from sun or rain, and is fitted in a 
solid leather sling case, price £1 55. ; sent free. 


Illustrated Catalogue of Binoculars post free. 





JOHN BROWNING, 63 STRAND, LONDON, W.C. 





“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Sritish Medical Journal. 


RECK'S 


£2 Qs. to £5 5s. 


out in brass, 

neatly ja- 

panned, and is 

not only first-rate 

in optical qualities, 

but is now a handsome, 

well-finished Instrument. 
POSOOCOOOSCSCOOD OOOO OOS 


R. & J. BECK, 68 Cornhill, London, E.C. 


THE RACES. 


NEGRETTI & ZAMBRA'S 








BINOCULARS. 


| CELEBRATED 


TWO AND THREE GUINEAS, 
AND UPWARDS, IN SLING CASE, COMPLETE. 


NEGRETT! & ZAMBRA, 


ScienTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


HOLBORN VIADUCT, EC. 


Branches :— 
45 CORNHILL, 122 REGENT STREET. 
PHOTOGRAPHIC STUDIO—CRYSTAL PALACE, SYDENHAM. 
TELEPHONE No. 6583. Telegraphic Address—‘‘ NeGrett1, Lonpon.” 
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ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


TWO ENTRANCE SCIENCE SCHOLARSHIPS, of 125 Guineas and 
460 respectively, open to all First-Year Students, will be offered for Compe- 
tition in SEPTEMBER 1890. 

Special Classes are held throughout the Year for the PRELIMINARY 
SCIENTIFIC and INTERMEDIATE M.B. Examination of the Uni- 
versity of London, and may be joined at any time. 

Entries may be made to (came or Hospital Practice, and Special 
Arrangements are made for Students entering in their Second or subsequent 
Years ; also for Dental Students and for Qualified Practitioners. 

Prospectus and all Particulars may be obtained from the Medical 


Secretary, Mr. GzorGE RENDLE. 
E. NETTLESHIP, Dean. 





UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


AGRICULTURAL DEPARTMENT. 

Two ASSISTANT LECTURERS, one in AGRICULTURE and one 
in AGRICULTURAL CHEMISTRY, will be appointed in SEPTEMBER 
next, for one year each, at a Salary of £120. 

Applications must be sent in on or before SATURDAY, SEPTEM- 


BER 13. 
For information as to conditions of appointment and duties, apply to the 


College Secretary, 
W. CADWALADR DAVIES. 


THE MASON COLLEGE, 
BIRMINGHAM. 


PROFESSORSHIP OF THE GERMAN LANGUAGE AND 
LITERATURE. 

The Council invite applications for the above PROFESSORSHIP, vacant 
by the death of Prof. Karl Dammann, Ph.D. 

Applications, accompanied by ten copies of Testimonials, should be sent 
to the undersigned not later than JUNE 24, 1890. 

The successful candidate will be expected to enter upon his duties on 
September 30, 1890. 

Candidates are especially requested to abstain from canvassing. 

Further particulars may be obtained from 


GEO. H. MORLEY, Secretary. 


May 21, 1890 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principac—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 








KING’S COLLEGE, LONDON. 


PROFESSORSHIP OF MECHANICAL ENGINEERING. 
This Office will shortly be vacant. 
For Particulars apply to 

J. W. CUNNINGHAM, Secretary. 


BOTANY.—A Botanist of Experience, who 
remains in ‘Town during the Vacation, will Coach for Hospital Entrance 
Scholarships and other Exams. Laboratory Work.—‘‘ Boranist,” Office 
of Nature, Bedford Street, Covent Garden. 





LONDON B.Sc.—Vacation Tuition in Theo- | 


retical and Practical Physics (Honours), Mathematics, and Chemistry, 
by an Experienced Teacher and University Prizeman.—‘‘ J. W.,” Office 
of NATURE. 


FOR SALE.—A COLLECTION OF LET- 
TERS and PAPERS relating to Tunicata, Nudibranchiate Mollusca, 
&c., belonging to an Eminent Naturalist, deceased, including Letters 
from Owen, Huxley, Hooker, Sharpey, Allman, and Alder ; also, Cohen 
of Breslau, Bergh of Copenhagen, Agassiz of U.S.A.—Particulars from 
— Mawson, Swan, AND MorGan, Booksellers, Newcastle-on- 

yne. 


SILVERED-GLASS REFLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
“Excellence and Improvements” at the International Exhibition, London. 
ieee and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 

elmsford. 


“WEATHER FORECAST INSTRUC- 


TION CHART,” for hanging alongside Barometers. Post free, 7}¢.— 
AckrRoyp, The Wheatleys, Birkenshaw, Leeds. 

















LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 62 BALSALL HEATH ROAD, 
BIRMINGHAM, 


Who last week sent to his subscribers Cosmarium botrytis, with sketch 
and description. He also sent out Leptodora hyalina, Fredericella sultana, 
Paludicella Ehrenbergi, Argulus foliaceus, Corethra, Philodina roseola, 
Floscularia, Corethra plumicornis, Melicerta ringens, Stephanoceros ; also 
Amoeba, Hydra, Vorticella, Crayfish, Dog-Fish, Amphioxus, and other 
Specimens for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course 07 Six Months for Subscription of £t 1s., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, rs. each. 


MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


A Large Collection of Beautiful Mineral Specimens, including a VERY 
FINE GROUP OF SENARMONTITE CRYSTALS, VERY BRIL- 
LIANT MANGANITES, WULFENITES, VANADIMITES, HAR- 
MATOME, from Oberstein and Scotland; NATROLITES, Auvergne ; 
CHILDRENITES, ARAGONITES, and MELANOPHLOGITE. 


FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 
CHISELS, and BLOWPIPE APPARAT} 3. 
Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Lessons given. Catalogues Free. 


F.H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 











| Dealer in Rocks, Minerals, Fossils, and other Objects 


of Scientific Interest, 


Mr. Burver has lately obtained and has now on view a fine series of 
banded blue Fluors, rare Calcites, Quartz after Barytes, and doubly ter- 
minated Quartz from Cumberland, Mylonite Schist and other interesting 
Scotch Rocks, some thousands of Oolitic Fossils, including the Bravender 
Collection, new Rock-slides illustrative of Teall’s ‘‘ Petrography,” and a 
selection of specimens of Amphioxus (6d. each) preserved in different medial 
Arrangements have been made for the supply of Scyllium and other Zoologica. 
Specimens to order. 


MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, AND MUSEUMS. 


EVERY REQUISITE FOR PRACTICAL WORK, CABINETS. 
CASES, APPARATUS OF ALL KINDS. 


The Largest Stock in England of Rocks, Rock-Sectiors, 
Minerals, Fossils. 
New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. ; 
200 ditto, sos. The best value obtainable. ‘ 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 


and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 





MANUSCRIPT COPYING 
By Typewriter. Special attention given to Papers on Technical Subjects 
for Public Reading. 

Price, rs. 3@. per 1000 Words. Manifold Copies, 1s. per rooo Words. 


STANDARD TYPEWRITING CO., 90 & 91 = St. (third floor), E.C. 
and at 38 Arlington Square, N., and 41 Goldney Road, W. 
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SUBSCRIPTIONS TO “NATURE.” 


ae - ee by S 
Half-yearly. .... 
Quarterly .. 


To the United Sesion the Continent, &c. :— 
... Aone oe 
Half-yearly. .... 
i ee 


To India, China, and Japan :— 
Yearly . 
Half-yearly. . . . 
| aa ee a a 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d, 9d. per Line after. 
. 
One Eighth Page, or Quarter Column . .. 0 18 
Quarter Page, or Half a Column 
Half a Page, ora Column .. . 
Whole Paye 











Money Orders payable to MACMILLAN & CO, 


OFFICE: 29 BEDFORD STREET, nian W.C. 





Excellent Copies of the actual, natural penton, also 
of phan Music, even of elaborate Sketches, Pro- 
ammes, Pians (up to Double-Elephant size), Shorthand, and 

Fype- Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. | 
TERN, used by W. Lant CARPENTER, a » Prof. Forsss, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. rand Results. Docwra Triple, | 
Prize Medal, Highest Award. Suppiied tothe Royal Polytechnic Institution, | 
Dr. H. GRatTANn Guinness, &c, Patent Pamphagos Lantern Science — 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalo 
e oo Pages, 18. ; Postage, sd. Smallerdo.,6d. Pamphlets Free. HUGH s, 

peciallet, Brewster House, Mortimer Road, sania N. 








OSTEOLOGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street, Sieupect, 
Price waned "Three _— 


SCIENTIFIC 


The following is a list of the Portraits that 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON. 
HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 


| Third Series. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


It writes almost instantly full black. | Flcws easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Iscleanly to use, and not liable to Blot. moment of writing. 


Can be obtained in London, through Messrs. BarcLay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; “and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


FRY’S 


Pure Concentrated 


COCOA 


EAU ay) INFALLIBLE 


REMEDY 

For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 


WEAK AND DEFECTIVE SIGHT.— 
SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at HornzE AND THORNTHWAITE’S, 
Opticians to the Queen, 416 Strand, London. The weak-sighted should 
read Ackland’s ‘*‘ Hints on Spectacles,” éd., post free. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Edited by J. E. Hartine, F.L.S., F.Z.S., member of the 
British Ornithologists’ Union ; contains— 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds ; : distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles ;. British land and fresh- 











Paris Exhibition, 





Gold Medal 
awarded to 
| J. S. Fry & Sons. 





| 











| water mollusca, with remarks on the haunts and habits of the species; and 
| other matters of general interest to those who delight in natural history. 


Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in various branchesof zoology. 


| There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


WORTHIBS. 


have appeared in the above Series :— 


WILLIAM HARVEY. 
SIR GEORGE B. AIRY. 
LOUIS R. AGASSIZ. 
JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 
JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 
SIR C. W. SIEMENS. 
JOHN COUCH ADAMS, 
JAMES JOSEPH SYLVESTER. 
DMITRI IVANOWITSH MENDELEEFF. 





Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, 
or the Set of 26 Portraits in a Handsome Portfolio for £6 15s. 0d., carriage patd. 


THE PORTFOLIO MAY BE HAD SEPARATELY, 
Cheques and Money Orders payable to MACMILLAN & 


PRICE 65. 
CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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VERLAG von GUSTAV FISCHER IN JENA. 


Soeben erschien : 
DR. FRIEDRICH DREYER, 
Jena. 
DIE TRIPOLI VON CALTANISETTA | 
(Steinbruch Gessolungo) auf Sicilien. 

Mit 6 lithographischen Tafeln. 
(Sonder-Abdruck aus der Jenaischen Zeitschrift fiir Natur- 
wissenschaft. XXIV. Bd. N. F. XVII.) 

Preis 7 Mark. 


DR. OSCAR HERTWIG, 

o. 6. Professor der Anatomie und Direktor des II. anatomischen 
Institutes an der Universitat Berlin. 
LEHRBUCH DER ENTWICKLUNGS- 
GESCHICHTE DES MENSCHEN UND 
DER WIRBELTHIERE. 

Dritte theilweise umgearbeitete Auflage. 

Mit 339 Abbildungen im Texte und 2 lithographischen Tafeln. 
Preis 11 Mark, in Callico gebunden 12 Mark. 


DR. BERNHARD RAWITZ, 
Privatdocent an der Universitat Berlin. 
Der MANTELRAND der ACEPHALEN. 
Zweiter Teil. 
Arcacea. Mytilacea. Unionacea. 

Mit 4 Tafeln und 3 Abbildungen im Text. 
(Sonder-Abdruck aus der Jenaischen Zeitschrift fiir Natur- 
wissenschaft. XXIV. Bd. N. F. XVII.) 

Preis 6 Mark. 


“HUGO DE VRIES, | 


ord, Professor der Botanik an der Universitat za Amsterdam. 
DIE PFLANZEN UND THIERE IN DEN 
DUNKELN RAUMEN DER ROTTER- 
DAMER WASSERLEITUNG. 
Preis 1 Mark 80 Pf. 


WILLIAMS & NORGATE, 14 Henrietta Street, 
Covent Garden, London. 








Just Published, Price 4d. 


WILLIAM WESLEY & SON’S 
NEW CATALOGUE 


ENTOMOLOGICAL BOOKS AND PAMPHLETS. 


Including many new Purchases, classified under the Headings Lepidoptera, | 
Coleoptera, Hymenoptera, Diptera, Neuroptera, Orthoptera, Hemiptera, 
Arachnida, Aptera (Parasita), Injurious Insects, Useful Insects (Bee-culture, 
Silkworm-culture), Systematic and General Entomology. Important Bota- 
nical Works. 1200 Titles. 


WILLIAM WESLEY & SON, 28 Essex Street, Strand, London. 





Just Published. Price 1s. 6¢., Cloth. 


LIGHT: 


AN INTRODUCTION TO THE SCIENCE OF 
OPTICS 


WEALE’s SER1Es.—New Volume. 


Designed for the Use of Students of Architecture, Engineering, and other 
Applied Sciences. 
By E. W. TARN, M.A., 
Author of “The Science of Building,” &c. 


ondon: CROSBY LOCKWOOD & SON, Stationers’ Hall Court, E.C. | 





Now Ready, Fifth Edition. With 57 Engravings, Post 8vo, 7s. 6d. 
PRACTICAL CHEMISTRY AND 
QUALITATIVE ANALYSIS, 
SPECIALLY ADAPTED for COLLEGES and SCHOOLS. 
By FRANK CLOWES, D.Sc., 

Professor of Chemistry in University College, Nottingham. 


London: J. & A. CHURCHILL, 11 New Burlington Street. 


ELEMENTARY ARITHMETIC. 


| PRACTICAL IRONFO 


MESSRS. BELL’S LIST. 


NOTES ON ROULETTES AND GLIS- 
SETTES. By W. H. BESANT, D.Sc.. F.R.S., Fellow of St. 
John’s College, Cambridge. Second Edition, Enlarged. Crown 
8vo, 55. 

Immediately, Crown 8vo, 1s. 

By C. 
PENDLEBURY, M.A., F.R.A.S., Head Mathematical Master, St. 
Paul’s School; and W. S. BEARD, F.R.G.S., Assistant Master at 
Christ’s Hospital. 

Fourth Edition. Stereotyped. 
ARITHMETIC. By Cuwaries PENDLEBURY, 
M.A., F.R.A.S., Senior Mathematical Master of St. Paul’s School. 
COM PLETE, with or without Answers, 4s. 62. 

IN TWO PARTS, with or without Answers, 2s. 6d. each. 
The EXAMPLES, without Answers, 3s. 


EXAMINATION PAPERS IN ARITH- 
pa By the SAME AUTHOR. 2s. 6d. KEY (for Masters 
AN ELEMENTARY TREATISE ON 


HEAT. By W. GARNETT, M.A., D.C.L., Principal of tie i 
of Science, Newcastle-on- Tyne ; . Examiner in Physics in the Victor: 
University. Fifth Edition, Revised and Enlarged, 4s. 6d. 


BELL’S AGRICULTURAL SERIES. 


THE DISEASES OF CROPS AND 
THEIR REMEDIES. By Dr. A. B. GRIFFITHS, F.R.S.E., 
F.C,S. Crown €&vo, 2s. 6d. [Jmmediately. 





MESSRS. WHITTAKER’S LIST. 


By GISBERT KAPP, C.E., Member of the Council of the Institution of 


Electrical Engineers. 
ELECTRIC. TRANSMISSION 


of ENERGY, and its Transformation, Subdivision, and Distribution 
A Practical Handbook, with numerous Illustrations. Second Editic: 
thoroughly Revised and Enlarged. Crown 8vo, 7s. 6d. 
‘We cannot speak too highly of this admirable book, and we trust future 
editions will follow in rapid succession.’’—Ziectrical Review. 


‘This excellent work . . . must be accorded a prominent place among 


the few standard works on the subject.” —/ectrician (New York). 


LIBRARY OF ARTS, SCIENCES, 
MANUFACTURES, AND INDUSTRIES. 


By Sir DAVID SALOMONS, Bart., M.A., Assoc. Inst.C.E., Member of 
the Council of the Institution of Electrical Engineers, " &e. 
ELECTRIC LIGHT INSTALLATIONS, 

and the Management of Accumulators. A Practical Handbook. New 
Edition (Fifth), Revised and Enlarged, with numerous Illustrations. 
Crown 8vo, 5s. 
“We advise every man who has to do with installation work to study 
this work.” —Ziectrical — 
y S. R. BOTTONE. 

ELECTRICAL IN STRUMENT-MAKING 
FOR AMATEURS. A Practical Handbook. With 60 Illustrations. 
Fourth Edition. wage 38. 

y the same Author. 

ELECTRIC BELLS, AND ALL ABOUT 
THEM. A Practical Book for Practical Men. With more than 1 
Illustrations. Second Edition. 3s. 

SIDNEY F. WALKER, M.1.E.E., A.M. Inst. C.E. 

ELECTRICITY IN OUR HOMES AND 
WORKSHOPS. A Practical Treatise on Auxiliary Electrical Appara- 
_ With numerous Illustrations. Second Edition. Wide Crown § 


RAY, B.Sc., A.R.S.M., Assoc. I.E.E 
ELECTRIC INFLUENCE MACHINES : 


Containing a Full Account of their Historical Development, their Mo 
Forms, with Instructions how to Make them. Crown 8vo, 4s. 6d. 


By the aie, a ‘Pattern Making,” pamepet’s “ Dictionary 
echanical Engineering Term 

UNDING. Illustrated 

with over 100 engravings. Wide Crown 8vo, 4s. 


“Every pupil and apprentice would find it, we think, an assistan 


| obtaining a thorough knowledge of hiswork. The book, however, i is not in 


tended merely for the student, but contains much useful information for 
practical men.” —/ndustries. 


y the Author of ‘* Practical Ironfounding,” &c. 


M ETAL 7 URNING. [Jmmediatel. 


London: WHITTAKER & Co., Paternoster Square. 
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DIARY OF SOCIETIES. 


LONDON, 
FRIDAY, June 27. 

AMATEUR SCIENTIFIC SOCIETY, at 7.30.—Conversazione. 

SATURDAY, June 28. 

Roya. Botanic Society, at 3.45. 

MONDAY, June 30. 

Rovat GEOGRAPHICAL Society, at 8.30.—Explorations in Cilicia Tracheia, 
Asia Minor: J. Theodore Bent. ’ 

ToyNBEE PuHILosopHicaL Socigty, at 8.—Immortality: 8S. Hales. 

WEDNESDAY, Jury 2. 

ENTOMOLOGICAL SOCIETY, at 7. 

FRIDAY, Jury 4. 

GEOLOGISTS’ ASSOCIATION, at 8,—Notes on the Geology of the Long 
Excursion to the Mendip Hills: Rev. H. H. Winwood and H. B. 
Woodward. 

SATURDAY, Jury s. 


Essex Fietp Cus (at Colchester).—The Early Magnetic Experiments of 
Gilbert of Colchester’ Prof. Silvanus P. Thompson. 





STRAIGHT-LINE 
DIFFRACTION 
GRATINGS. 


NEWTON & CO. have just had a new Machine made for 
parallel ruling, with which very beautiful parallel gratings have 
been made of 3000 lines to the inch. These can be supplied at 
the same prices as have been hitherto charged for photographic 
reproductions. 


STRAIGHT-LINE DIFFRACTION GRATING 
Ruled on Glass with Diamond, 3000 lines to 1 inch, showing 
brilliant Spectra, 213, to 30s. 

SPIRAL GRATINGS, 

Ruled on Glass, 2000 lines to 1 inch, Qs, 6d. Ww ith Descrip- 
7400 lines to 1 inch, 5s, J tive Pamphlet. 


” > 


Makers of every description of OPTICAL and PHYSICAL 
APPARATUS of the highest class ss for Colleges, Institu- 
tions, &c. 





NEWTON & CO., 


SCIENTIFIC INSTRUMENT MAKERS, 
3 Fleet Street, London. 


BRADY & MARTIN, 
27, 29, & 31 MOSLEY STREET, 
NEWCASTLE-UPON-TYNE, 
Wholesale and Export Dealers and Manufac- 
turers of Chemical and Scientific Apparatus, 
Pure Chemicals for Analysis, &c., 


Supply Colleges and Schools in all parts of the World with every 
requisite for or aretionl and Experimental Work in Chemistry, 
Sound, Light, Heat, Magnetism, Electricity, &c. 


Analytical & Works Laboratories completely Furnished. 
Agents in connection with the Science and Art Department, 
PARTNERS— 


N. H. MARTIN, C, E, STUART, B.Sc. 


NEw ILLUSTRATED CATALOGUE, CONTAINING MANY NEW Forms oF 
APPARATUS, FrEE ON APPLICATION. 


NITROGEN : 


Its Uses and Sources in Agriculture. 


By C. M. AIKMAN, M.A., B.Sc., F.R.S.E., &c. 


With an ‘gud. by Sir J. B. LAWES, Bart., LL.D., F.RS. : 
R. WARINGTON, F.R.S. ; Profs. JAMIESON, 
P. F. FRANKLAND, and others. 


C. L. WRIGHT, 100 West George Street, Glasgow. 


Post, free 1s. 7d., stamps. 











SPECTROSCOPES & SPECTROMETERS 
TELESCOPES OR LABORATORY USE, 


With “* Rowlands’s’’ Metal Gratings, or with Prisms of every Description. 


DISK PRISMS AND MOUNTINGS 
For Photographing the Stars on Secchi’s Plan. 


A. HILGER, 
Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD ROAD, 
Lonpon, N.W. 








GOLD MEDAL, Highest Award, Inventions Exhibition, 
88s. 





JOHN J. GRIFFIN & SONS, Lio, 


PHOTOGRAPHIC DEPARTMENT. 


MANAGER— 
ROBERT C. MURRAY. 


CAMERAS, LENSES. 
Special Complete Sets. 
DRY PLATES AND CHEMICALS. 


Well-fitted Dark Room for Use of Amateurs. 
Free Instruction to Beginners. 
ILLUSTRATED CATALOGUE IN PREPARATION, 
Price List upon Application. 

22 GARRICK STREET, COVENT GARDEN, LONDON, W.C. 


ey STANLEY J 


LLL LLL 








Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


KING, MENDHAM, & Co., 


Electrical Engineers 
AND 

Manufacturing Electricians, 

SPECIALTIES.—K.M.B. Patent 
Pocket Galvanometer. Price, Post free, 
12s. 9d. ; Case, 1s. 6d. extra. Testing 
Instruments, Primary Batteries, Wims- 
hurst Machines of Improved Pattern. 


Western Electrical Works, 
BRISTOL. 


New IL_usTrRATED CATALOGUE, 
Post free, 44d. 


Specially compiled List of Electrical 
Publications, post free, 2d. 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED, 
DENT’S NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES WATCHES and CLOCKS at 
° REDUCED PRICES, sent post 
ee oy and Co,, Makers to the Queen, 
61 STRAND, LONDON, W.C., 


free on application to E. DENT 
or 4 ROYAL EXCHANGE, 














NATURE 


s. 6d. net, Richly bound in Half-morocco. 
Size, Crown Folio. 


LIBRARY REFERENCE ATLAS 


OF THE WORLD. 
By JOHN BARTHOLOMEW, F.R.G.S. 


WITH GENERAL INDEX TO 100,000 PLACES. 

The Saturday KRrview.—‘‘The most important book of the 
week is not a piece of pure literature, but an atlas—the ‘ Library 
Reference Atlas,’ edited by the practised hand of Mr. Bartholo- 
mew, and published by Messrs. Macmillan. This atlas seems 
to occupy a happy mean between some complete but very volu- 
minous and expensive publications on the one hand, and others 
which are more handy and cheaper, but scarcely full enough to 
be companions to modern reading. Messrs. Macmillan’s atlas 
is a large and thick, but manageable, quarto, plentifully sup- 
plied with maps, and very solidly bound—a great point in such 
things.” 

The Pall Mall Gazette.—‘‘ A perfect atlas de luxe is Mr. 
Bartholomew's ‘ Library Atlas of the World.’ The whole 


volume is clearly printed, largely designed, and stoutly bound ; | 
also the very useful plan of printing titles and numbers on the | 


back of the maps is adopted. Altogether this atlas is emphatic- 
ally one that may be recommended.” 

The Morning 
of the kind extant.” 


; a : 
Scottish Geographical Magazine.—‘‘It is emphatically the 


| GEOGRAPHY OF THE BRITISH COLONIES. 


atlas for newspaper readers and students of contemporary 
changes in geography.” 


PHYSICAL AND POLITICAL SCHOOL | 


ATLAS. N 1 
Prepared for the Use of Senior Pupils. 
THOLOMEW, F.R.S.E., F.R.G.S., &c. 


Consisting of 80 Maps and Complete Index. 
By J. G. BAR- 
Royal 4to. 
[Fust ready. 


MACMILLAN AND CO., LONDON. 





No. 369, FOR JULY, CONTAINS :— 
By Mrs. OLIPHANT. 


PRICE Is. 


1.—KIRSTEEN, 
XLII. 
2.—LESSING’S ‘‘ FAUST.” 
33—CHAPTERS FROM AN 
I. My Poet. 
4.—FARM-PUPILS IN THE COLONIES. 
5.—A FORTY-POUND SALMON. ByG. W. HArTLey. 
6.—THE SMOKE-PLAGUE AND ITS REMEDY. By 
EDWARD CARPENTER. 
7.—VALENCIA DEL CID. 
8.—A WALTZ OF CHOPIN. 
Diabolus, Aut Nihil,” &c. 


THE 


By T. BAILEY SAUNDERS, 
UNWRITTEN MEMOIR. 


By STANLEY J. WEYMAN. 
By the Author of ‘ Aut 


ENGLISH ILLUSTRATED MAGAZINE | 


For JULY, Profusely Illustrated, Price 6d., by Post 8d., 
contains :— 


1.—H.R.H. PRINCESS MARY, DUCHESS OF TECK. | 


( Frontispiece.) 
2.—THE NEEDLEWORK GUILD. H.R.H. PRINCEss 
Mary, DucHEss oF TECK, and LADY WOLVERTON. 
3.—ETON COLLEGE. (1) Historical and Descriptive. 
C. MAXwELL LyTE.—(2) Athletics. 
JamEs.—(3) Asa School. Hon, ALFRED LYTTELTON, 
4.—S. CECILIA. Lewis Morris. 
5.--ADARE MANOR. 
Earl of Dunraven, K.P. Lapy ENID WYNDHAM QUIN, 


6.—OVERLAND FROM INDIA. Sir DONALD MACKENZIE | 


WALLACE, K.C.I.E. 
7.—THE ART OF SILHOUETTING. ANDREW W. TUER. 
8.—JULY. A Decorated Page. HEYWooD SUMNER. 
9.—THE GLITTERING PLAIN; or, The Land of Living 

Men. Chaps. VII.-XII. WILLIAM Morris. 


MACMILLAN AND CO.; LONDON. 


| GEOGRAPHY OF THE 


Chapters XXXIX. - | 


a 
Rev. SYDNEY R. | 


Belonging to the Right Hon. the | 
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MACMILLAN’S GEOGRAPHICAL SERIES, 


| 
| 
| Edited by ARCHIBALD GEIKIE, F.R.S., 


Director-General of the Geological Survey of the United Kingdom. 


| The following List of Volumes is contemplated :— 


THE TEACHING OF GEOGRAPHY. A Prac- 
tical Hand-book for the Use of Teachers. By ARCHIBALDGEIKIE, 
*.R.S. Crown 8vo. [Ready. 


| 

} 2s. 

*,* The aim of this volume is to advocate the claims of geography as an 
educational discipline of a high order, and to show how these claims may be 
practically recognized by teachers. 


MAPS AND MAP 
ELDERTON. 


MAKING. By W. A. 


(/n the press. 


BRITISH ISLES. By 
ARCHIBALD GEIKIE, F.R.S., &c. 18mo. 15. [Ready. 


THE ELEMENTARY SCHOOL ATLAS. With 
o¢ Maps in Colours. By JOHN BARTHOLOMEW, ae Fae 
rice 1s. Ready. 


This Atlas has been specially designed to illustrate aLL ELEMENTARY 
TexT-Books OF GEOGRAPHY. With this object the greater number of the 
Maps have been devoted to the general introductory lessons in Geography, 
along with the special Geography of the British Isles. The other countries 
of the world have here only been treated generally, it being reserved for 
more advanced School Atlases in this series to deal with them in a more 


| adequate manner, 
| 


| AN ELEMENTARY CLASS-BOOK OF GENE- 


ost.—‘** It is certainly one of the best works | 


By HUGH ROBERT MILL, D.Sc. Edin 


RAL GEOGRAPHY. 
(Ready. 


Crown 8vo. 3s. 6d. 


By G. M. DAWSON and A. SUTHERLAND. 


GEOGRAPHY OF EUROPE. By James Sime, 
M.A. 


[Jn the press. 


GEOGRAPHY OF NORTH AMERICA. 


Prof. N. S. SHAYLER. 


By 


hatin | GEOGRAPHY OF ASIA. 
MACMILLAN’S MAGAZINE, | 


GEOGRAPHY OF AFRICA. 


GEOGRAPHY OF THE 

| OCEANIC ISLANDS. 

| ADVANCED CLASS-BOOK 
GRAPHY OF BRITAIN. 

| GEOGRAPHY OF’ AUSTRALIA AND 


ZEALAND. 


OCEANS AND 
OF THE GEO- 
NEW 


BLANFORD, 
[In the press. 


| GEOGRAPHY OF INDIA. By H. F. 
| KGS. 


GEOGRAPHY OF THE UNITED STATES, 


'ADVANCED CLASS-BOOK OF THE GEO. 
GRAPHY OF EUROPE. 





| CLASS-BOOK OF GEOGRAPHY. By C. B. 
CLARKE, F.R.S. New Edition, Revised 1829, with 18 Coloured 
Maps. Fcap.8vo. Paper Covers, 3s; Cloth, 3s. 6d. 


SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS By JOHN RICHARD GREEN and ALICE STO?- 
FORD GREEN. With Maps. Fcap. 8vo. 3s. 6d. 


PRIMER OF GEOGRAPHY. By Sir Grorce 
GROVE, D.C.L. With Illustrations. 18mo. 1s. 


| A 


[Science Primers. 


|'A MANUAL OF ANCIENT GEOGRAPHY. 
From the German of Dr. H. KIEPERT. Crown 8vo. 5s. 


| LECTURES ON GEOGRAPHY. By General R. 
STRACHEY, R.E., C.S.I., President of the Royal Geographic: 
Society. Crown 8vo. 4s. 6d. 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN AND CO.’S NEW BOOKS. 


THE ADVANCEMENT OF SCIENCE;; Occasional Essays and Addresses. By 


E. RAY LANKESTER, M.A., LL.D., F.R.S. 8vo, 10s. 6d. 


FIFTY YEARS OF SCIENCE. Being the Address delivered at York to the 
British Association, August 1881. By the Right Hon. Sir JOHN LUBBOCK, Bart., M.P., F.R.S., D.C.L., LL.D., 
President of the Association ; Principal of the London Working Men’s College; President of the London Chamber of 
Commerce ; and Vice-Chairman of the London County Council. Fifth Edition. Crown 8vo, 2s. 6d. 


PURE LOGIC: AND OTHER MINOR WORKS. BY W. STANLEY 


JEVONS, M.A. (Lond.), F.R.S., LL.D. (Edin.). Edited by ROBERT ADAMSON, M.A., LL.D., Professor of Logic 
at Owens College, Manchester, and HARRIET A. JEVONS. With a Preface by Prof. ADAMSON.  8vo, Ios. 6d. 


CAPITAL AND INTEREST. A Critical History of Economical Theory. By 
EUGEN V. BOHM-BAWERK, Professor of Political Economy in the University of Innsbruck. Translated, with a Pre- 
face and Analysis, by WILLIAM SMART, M.A., Lecturer on Political Economy in Queen Margaret College, Glasgow. 
8vo, 145. 


PHYSIOLOGICAL BOTANY.—I. Outlines of the Histology of Phanogamous 
Plants. II. Vegetable Physiology. By GEORGE LINCOLN GOODALE, A.M., M.D., Professor of Botany in 
Harvard University. Being Gray's ‘‘ Botanical Text-book.” Sixth Edition. Vol. II., 8vo, ros. 6d. 


REFLECTIONS ON THE MOTIVE POWER OF HEAT AND ON 
MACHINES FITTED TO DEVELOP THAT POWER. From the Original French of N. L. S. CARNOT, Graduate 
of the Polytechnic School. Edited by R. H. THURSTON, M.A., LL.D., Director of Sibley College, Cornell University, 
U.S.A., Officier de l’ Instruction Publique de France. With Portrait. Crown 8vo, 7s. 6d. 

AN INDEX TO SIR GEORGE GROVE’S “DICTIONARY OF MUSIC.” 


DICTIONARY OF MUSIC: an Index and Catalogue of Articles contributed by 


each Writer to Sir GEORGE GROVE’s “‘ Dictionary of Music.” By Mrs. EDMUND WODEHOUSE. 8vo, 7s. 6d. 


FIRST LESSONS IN POLITICAL ECONOMY. By Francis A. WALKER, 


Ph.D., LL.D., Author of ‘‘ Political Economy,” ‘‘ The Wages Question,” &c. Crown 8vo, 55. 


AN ELEMENTARY TREATISE ON TRILINEAR CO-ORDINATES, 
THE METHOD OF RECIPROCAL POLARS, and the THEORY OF PROJECTIONS. By the Rev. N. M. 
Henge ng ¥ a D.D., F.R.S., Master of Gonville and Caius College, Hon. LL.D. (Glasgow). Fourth Edition. Crown 
vo, 6s. 6d, 


ELEMENTARY ALGEBRA. By Cuartes Situ, M.A., Master of Sidney 


Sussex College, Author of ‘‘Conic Sections,” ‘A Treatise on Algebra,” &c. Second Edition, Revised and Enlarged. 
Globe 4to, 45. 6d. 


TWENTY-SEVENTH ANNUAL PUBLICATION. RE-ARRANGED THROUGHOUT. 


THE STATESMAN’S YEAR-BOOK. A Statistical and Historical Annual of the 


States of the Civilized World, for the Year 1890. Twenty-seventh Year of Publication. (Revised after Official Returns. ) 
Edited by J. SCOTT KELTIE, Librarian to the Royal Geographical Society. Crown 8vo, 10s. 6d. 


The Zimes says :—‘‘ The additions have been many, all increasing greatly the value of the work. . . . The whole arrangement 
of the compilation has been recast and made more systematic and logical. . . . Much new and useful information is tabulated con- 
cerning each State, . . . the internal evidence showing that the information has been obtained from, or arrived at, head-quarters. 
Throughout, all the latest changes have, so far as we have tested the book, been recorded.” 

The Sectator says :—‘‘ The best manual of its kind in the world.” 


MYTHOLOGY AND MONUMENTS OF ANCIENT ATHENS: being a 


Translation of a portion of the ‘‘ Attica” of Pausanias, by MARGARET DE G. VERRALL. With Introductory 
Essay and Archeological Commentary by JANE E. HARRISON, Author of ‘‘ Myths of the Odyssey,” ‘‘ Introductory 
Studies in Greek Art,” &c. With Illustrations and Plans. Crown 8vo, 16s. 


THE GOLDEN BOUGH: A Study in Comparative Religion. By J. G. Frazer, 


M.A., Fellow of Trinity College, Cambridge. 2 vols., 8vo, 28s. 


The Pall Mall Gazette says :—‘‘ We may as well begin by saying outright at once that Mr. Frazer has written a great book— 
a book worthy to rank beside Tylor’s ‘ Primitive Culture’ and Herbert Spencer’s ‘ Principles of Sociology’ as one among the main 
foundations of the new science of human belief and human institutions. And what is even better, not only has he given us many 
ideas untouched upon by either, but also he has done us the precious service of compelling us to reconsider and reverse some most 
cherished convictions, His work is an admirable mental rouser. , . . It is learned, ingenious, acute, logical, and, most often, con- 


Hy ” 


vincing. 











The Academy says :—‘‘ His reading is exceptionally wide, comprising not only the standard authorities, ancient and modern, 
but including numerous and obscure monographs on the local folk-lore of all countries. And he is not merely erudite, but able and 
ingenious ; so that his book, which is presented as a first instalment of a much larger work on primitive religion, cannot fail to 
place its author in the front rank of living mythologists. . . . It may be frankly ‘acknowledged that we are indebted to him for an 
important work which calls attention to an aspect of primitive religion hitherto unduly neglected.” 


MACMILLAN AND CO., LONDON. 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 


Type Slide of 100 Diatomacez, with list of names 
Pollen 7% situ on Stigma, CE nothera on e 

Lieberkuhn Glands in Human Intestine 

Water Scorpion (Vefa cinerea) oe 

Section o of Amphioxus, through Pharynx eos 

Pleurosigma angulatum—test object, dry... 

Scales of” Podura “ZL epidocyrtus curvicolli: s)—test | object, “dry .. 
Sporocarp of Pilularia, Microspores and Macrospores . ees 
Acarus of Itch (Sarcoftes scabeii), Male and Female on One Slide oes 
Meibomian Glands in Section of Human Eyelid 








‘ 


HP HN DH Hee 


| ty pe Slide of Eggs of Butterflies, Moths, &c., with list of names 
| New and very fine Slide, containing about 200 various Diatoms 
from St. Peter, Hungary... ove ae R 
| Stem of Indian Poison-Berry (Anamirta cocculus) 
Head of Lamprey, Section through Gills—very fine 
| Trans. Section of Earthworm, through Middle 
| Book Mite (Cheiletus eruditus) 
Grain of Wheat and Embryo—four Sections on One Slide - 
-ediculus capitis, Male, Female, Egg, and Larva—on One Slide 
Phantom Shrimp (Cafred/a linearis) - eo ooo exe 
Any of the above Sorwanded on receipt of Remittance for Price. 


ILLUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS. 
CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS. 
W. WATSON & SONS, 0P77c1an $70 HER MAJESTY’S GOVERNMENT 
. £ N&S ‘ ed & - IT 
3138 HIGH HOLBORN, LONDON, W.C. 


AND 251 SWANSTON STREET, MELBOURNE, AUSTRALIA. EST ABLISHED 1837. 
Awarded 20 GOLD AND OTHER MEDALS at various International Exhibitions, including 2 GOLD MEDALS, Paris Exhibition, 1889, for Microscopes, & 
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H.P. Vertical fitted 
entirely dispensing 
srences on Application 


Engines for Electric 


Lighting, Pumping, Chaff-cutling, &c. 


with Slides. 
EASE WRITE FOR LIST. 


2-MAN TO 200 HP. 
CROSSLEY BROS, Ltd, 


34,000 SOLD. 


P 


Openshaw, Manchester. 
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Hundreds of Refi 
to users of our 


Represents New 3 
with Tube Ignition, 








PERKEN, SON, & RAYMENT, 22222020 "neo 
ATALOGUE FREE. 
) 4 cay | London, E.C. 
MANUFACTURE PHOTOGRAPHIC APPARATUS 
Of every description. 


“OPTIMUS” PHOTOGRAPHIC SETS “ OPTIMUS” MAGAZINE CAMERA “OPTIMUS” PHoTocRAPHic Lensts 


With Tripod and every necessary complete. | Pictures 4} by 3} inches. RAPID EURYSCOPE. 
| 


. For Plat Carries Twelve a d ~ The most MED “There is no doubt of 
for Plates f ; or Plates Dry Pis Plates. yi convenient its proving a most use- 
44 by 31, : / 64 by 43, |No Dark Slides. i : ful lens.”—J. Trait 

| a Ak i ” Price, 7 Beitioh Your 
| Plates s changed , ron 11S with Lens and AYLOR, British Fon 
by turninga ‘ ai Shutter, ~ nal of Photography. 
Button. £6 6s. 





WIMSHURST MACHINE. 
Works in any Weather. Size giving 4: Sparks, £4 10s. 
ACOUSTIC APPARATUS. 
CHEAP SCHOOL APPARATUS, 


Approved by Science and Art Depariment. 
CATALOGUES FREE. 


HARVEY @& PEASE. 


6, CHARING CROSS ROAD, W.C. 





Printed by RIcHARD CLAY AND Sons, LiMiTED, at 7 and 8 Bread Street Hill, “Queen Victoria Street, in the City of London, and Published y 
MACMILLAN AND Co., at 29 Bedford Street, Strand, London, W.C., and 112 Fourth Avenue, New York.—Tuursvay, June 26, 1890. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 


No. 1079, VOL. 42. 


fF Registered as a Newspaper at the General Post Office.] 
ELECTRIC LANTERNS, 
Double-fronted, made entirely of Brass 
For Diagram and Spectru.n Work, 
15 155. 


As ante wad Ontied University. 
ELECTRIC + MICROSCOPES. 


SCIENTIFIC AND PHYSICAL 

APPARATUS “Gh 
OF EVERY DESCRIPTION. “gia 
New Catalogue, 144 pp., 6d. 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalogue, 6d. 


LANTERN SLIDES 


OF ASTRONOMY, GEOLOGY, PHYSIOLOGY 


Openshaw, Manchester. 
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NEWTON & CO., 
Manufacturing Opticians to the Queen and 
“ the Government. Agents by Appoint-4 
ment to the Science and Art Department = 
10 doubt of 3 FLEET STREET, LONDON. “4 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 





_ most use- 
J. TRAILL 
ftish Four- 


graphy. 





MAKERS OF 
PHYSICAL, PHYSIOLOGICAL, BOTANICAL, AND 
SCIENTIFIC APPLIANCES GENERALLY, 


Descriptions of which may be obtained on application. 


Drawin 
ad Colour Printing, as well as the various processes connected with 
Photography, done on the premises. 
Sole Authorized Makers of Pror. Ewinc’s SEISMOMETRIC APPARATUS. 
Quartz Fibres made as described by Mr. C. V. Boys. 
Agents for the Microscopes of Cart Zetss, of Jena, and for the Earthquake 
Model (made in Japan) of Pror. Sekiya. 


Now Ready, Vol. XI., No. 3. 
Price to Subscribers 21s. per Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


a Edited by MICHAEL FOSTER, M.D., F.R.S. 
slished by 


890. Published by the Proprietors and sold on their behalf at 


WE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY'S WORKS, 


ST. TIBB’S ROW, CAMBRIDGE. 


THURSDAY, JULY 3, 


Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


1890. [PRICE 15 CENTS. 


[All Rights - Riel. 
NALDER BROS. & CO. 
MAKERS OF ALL CLASSES 


OF VERY HIGHLY 
ADJUSTED 


RESISTANCE COILS, 
LEGAL AND B.A. OHMS, 





gsmade on Stone and Wood, and the most refined work in Lithography | 





ALSO 


} TRUE UNITS. 











NALDER BROS. & CO., 


132 HORSEFERRY ROAD, 
WESTMINSTER. 


TELEPHONE No. 


TELEGRAPHIC ADDRESS, 
3120. 


SECOHM, LONDON. 


THE RACES. 








NEGRETTI & ZAMBRA'S 


CELEBRATED BINOCULARS. 


TWO AND THREE GUINEAS, 
AND UPWARDS, IN SLING CASE, COMPLETE. 


NEGRETTI & ZAMBRA, 


ScrENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


HOLBORN VIADUCT, E.C. 


Branches :— 
45 CORNHILL, 122 REGENT STREET. 
PHOTOGRAPHIC STUDIO—CRYSTAL PALACE, SYDENHAM. 
TELEPHONE No. 6583. Telegraphic Address—* NeGRETTI, LonDon.” 
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BALLIOL COLLEGE,CHRIST CHURCH, | [|V|NG@ SPECIMENS FOR THE MICROSCOPE. 


AND 
TRINITY COLLEGE, OXFORD. 
NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 


A combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
NOVEMBER 18, 1890. 

Three Scholarships and Two Exhibitions will be offered, the Scholarship 
being worth £80 a year. 

The subjects for examination will be Physics, Chemistry, and Biology, but 
Candidates will not be expected to offer themselves in more than two of 
these. 

Particulars may be obtained by application to A. VERNoN Harcourt, 
Christ Church, Oxford. 


ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. | 


TWO ENTRANCE SCIENCE SCHOLARSHIPS, of 125 Guineas and 
£60 respectively, open to all First-Year Students, will be offered for Compe- 
tition in SEPTEMBER 18090. | 

Special Classes are held throughout the Vear for the PRELIMINARY 
SCIENTIFIC and INTERMEDIATE M.B. Examination of the Uni- 
versity of London, and may be joined at any time. 

Entries may be made to Lectures or Hospital Practice, and Special 
Arrangements are made for Students entering in their Second or subsequent 
Years ; also for Dental Students and for Qualified Practitioners. 

Prospectus and all Particulars may be obtained from the Medical | 


Secretary, Mr. GzorGe RENDLE. 
E. NETTLESHIP, Dean. 








UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


AGRICULTURAL DEPARTMENT. | 
Two ASSISTANT LECTURERS, one in AGRICULTURE and one 
in AGRICULTURAL CHEMISTRY, will be appointedin SEPTEMBER 


next, for one year each, at a Salary of £120. 
Applications must be sent in on or before SATURDAY, SEPTEM- | 
BER 13. 
For information as to conditions of appointment and duties, apply to the 


College Secretary, 
W. CADWALADR DAVIES. 


REQUIRED, in September, a TEACHER 
fon the following Evening Classes at the VICTORIA SCIENCE AND 
ART SCHOOL, SOUTHPORT. Salary, £60, and Half Grants 
earned (about 150 Students entered for these subjects last year). 
Mathematics, Stages 1, 2, and 3; Magnetism; Inorganic Chemistry, 

Practical and Theoretical ; Physics and Geology ; or Hygiene. 
The Teacher will have general charge of the Laboratory and Apparatus, 
but the whole of his days will be free. 
Apply to the Hon. SEcrRETARY. 


MERCHANT VENTURERS’ SCHOOL, 
BRISTOL. 


The following MASTERS are required for Next Term (SEPTEMBER 
11), viz., & Physical and Mathematical Master, Salary about £250; and a 
Chemical and Metallurgical Master, Salary about £150. 

Particulars can be obtained from Grorce H. Pore, Merchants’ Hall, 
Bristol, to whom Applications for these Posts must be sent not later than 
JULY 109 instant. 








VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


Applications for the Appointment of a DEMONSTRATOR OF PHY- 
SIOLOGY, which will become VACANT on OCTOBER 1, will be re- | 
ceived up to JULY at. | 


Particulars may be obtained from the REeGisTRAR of the Yorkshire 


College, Leeds. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principa:—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 18go. 


-KING’S COLLEGE, LONDON. 


CHAIR OF MECHANICAL ENGINEERING. 
Applications will be received until 4 p.m. on WEDNESDAY, JULY 9. 








THOMAS BOLTON, 62 BALSALL HEATH ROAD, 


Who last week sent to his subscribers Cosmarium botrytis, with sketch 
and description. rice 
Paludicella Ehrenbergi, Argulus foliaceus, Corethra, Philodina roseola 
Floscularia, Corethra plumicornis, Melicerta ringens, Stephanoceros ; als: 
Ameeba, Hydra, Vorticella, Crayfish, Dog-Fish, Amphioxus, and other 
Specimens for Biological Laboratory work. 


is supplying. 





GOLD MEDAL awarded at the FISHERIES EXHIBITION to 






BIRMINGHAM, 






He also sent out Leptodora hyalina, Fredericella sultana, 








Weekly Announcements will be made in this place of organisms T. B 







Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course o Six Months for Subscription of £1 1:., 
or Twelve Tubes for 105. 6d. 






Portfolic of Drawings, Eleven Parts, 1s. each. 








| FINE GROUP OF SENARMONTITE 


| FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 


| minated Quartz from Cumberland, Mylonite Schist and other inter 





MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. Late 277 STRAND. 

A Large Collection of Beautiful Mineral Specie. including a VERY 

RYSTALS, VERY BRIL- 

LIANT MANGANITES, WULFENITES, VANADIMITES, HAR- 

MATOME, from Oberstein and Scotland; NATROLITES, Auvergne ; 
CHILDRENITES, ARAGONITES, and MELANOPHLOGITE. 


















CHISELS, and BLOWPIPE APPARATUS. 


Precious Stones for Collectors and Mounting. 


COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Catalogues Free. 








Lessons given. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 


NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest, 


Mr. Burtwer has lately obtained and has now on view a fine series of 
banded blue Fluors, rare Calcites, Quartz afier Barytes, and doubly ter- 
















Scotch Rocks, some thousands of Oolitic Fossils, including the Brav 
Collection, new Rock-slides illustrative of Teall’s ‘‘ Petrography,” and 
selection of specimens of Amphioxus (6d. each) preserved in different media. 
Arrangements have been made for the supply of Scyllium and other Zoological 
Specimens to order. 
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BRYCE-WRIGHT’S MUSEUM, 




















Mathe 
26 SAVILE ROW, LONDON, W. " 
(OFF REGENT STREET), Ma 
Contains Minerals, Precious Stones, Stone Implements (Paleo: 
lithic and Neolithic) ; also New Zealand Jade Meres, Tikis, and Of 
other Savage Weapons, Bronze Implements ; Works of Art in 
Jade, Rock Crystal, &c.; Vases and Table-Tops in Stone; " 
Arms and Armour, and other Specimens of Natural History, a! Excell; 
of which are Gop 
FOR SALE AT THE LOWEST PRICES. i i 
ESTABLISHED 1845. Sie 
Boxes sent upon Approval. M 
| On parle frangais. Man spricht Deutsche, sian 
= es bi "EC 
GEOLOGICAL COLLECTIONS. ee 
Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25%» The L 





200 ditto, sos. The best value obtainable. “ ; 
Micro-sections of Rocks in great variety. Cabinets, Glass-toppe¢ 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, ; 
78 NEWGATE STREET, LONDON, E.C. 


Boxes, 










J. W. CUNNINGHAM, Secretary, 
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“WEATHER FORECAST 
TION CHART,” for hanging alongside Barometers. 
pues The Wheatleys, henesasnmant Leeds. 


OSTEOLOGICAL SPECIMENS, 
a ag wae BROS., 49 Hardman Street, pene 


INSTRUC- 


Post free, 7}¢.— 





WEAK AND DEFECTIVE SIGHT.— | 
SPECTACLES scientifically adapted to remedy impaired vision by | 
Mr. ACKLAND, Surgeon, daily, at HoRNzE AND THORNTHWAITE’S, | 


Opticians to the Queen, 416 Strand, London. 
read Ackland’s ‘‘ Hints on Spectacles,” éd., post free. 


SILVERED-GLASS REFLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 

‘Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 
Chelmsford. 


“MANUSCRIPT COPYING 


By Typewriter. Special attention given to Papers on Technical Subjects 
for Public Reading. 


Price, 1s. 3¢. per 1000 Words. Manifold Copies, 1s. per 1000 Words. 


STANDARD TYPEWRITING CO., 90 & 91 Queen St. (third floor), E.C. 
and at 38 Arlington Square, N., and 41 Goldney Road, W. 








TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. 
rERN, used by W. Lant CARPENTER, a » Prof. Fores, B. J. MALDEN, 
Ksq. New Oxyhydrogen Microscope. rand Results. Docwra Triple, 
Prize Medal, Highest Award. Suppiied tothe Royal Polytechnic Institution, 
Dr. H. GRATTAN GUINNE ss, &c. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest "and Best. 





300 Pages, rs. ; Postage, sd. Smallerdo.,6¢. Pamphlets Free. HUGHES, 
Specialist, Brewster House, Mortimer Road, Kingsland, N. 


KING, MENDHAM, & C0., 


Electrical Engineers 


Manufacturing Electricians. 


SPECIALTIES.—K.M.B. Patent Pocket Gal- 
vanometer. Price, Post free, 12s. 9d.; Case, 
1s. 6d. extra. Testing Instruments, Primary Bat- 
teries, Wimshurst Machines of Improved Pattern. 


Western Electrical Works, Bristol. 


New ILLustraTep CATALOGUE, Post FREE, 44d. 
Specially compiled List of Electrical 





Publications, post free, 2d. 
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— 


Mathematical Instrument Mecuthiaaiaees| to H.M. Government, Council of | 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gop Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS pom STUDENTS, 
LECTURERS, AND MUSEUM 


EVERY REQUISITE FOR PRACTICAL one. CABINETS. 
CASES, APPARATUS OF ALL KINDS. 


The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 
New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 








The weak-sighted should | 


BD HOLLOWAYS 


1s.—G. CALVER, F.R.A.S., Widford, | 


| Reports of the Linnean, Zoological, and Entomological Societies. 
Elaborately Illustrated Catalogue, | 


| To India, China, and men — 


erp Copies of the actual, natural Handwriting, also 

Drawings, Music, even of elaborate Sketches, Pro- 

grammes, Pians (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 
THIS 


S Pl AES MEDICINE 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 


THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S,, member of the 
British Ornithologists’ Union ; contains— 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds ; distribution and migration of British fresh-water fish ; ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history 
Reviews 
of natural history books. Occasional translations from foreign zoologicai 
journals of important and interesting articlesin various branchesof zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHAL L, & Cco., Stationers’ Hall Court. 








On the 1st of every Month, Price Sixpence. 

THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY 
Edited by Ricuarp South, F.E.S., 

With the 


3ATES, 


Assistance of 
F.L.S., F.E.S., &z. 

Dr. D. SHARP, F.Z.S., F.E.S. 

G. H. VErR cab, F. E.S. 

W. Warren, M.A., F.E.S. 
Martin Jacosy, F.E.S. J. J. Wer, F.L.S .F -2.8., F.E.S 
J. H. Leecn, B.A., F.L.S, F.E.S. ¥F. B. Wurre, M.D., F.L.S., F.E.S. 

There are frequent Lithographed Plates by the best Entomological 

Artists, and occasional Woodcuts. 


WEST, NEWMAN, & CO., 54 Hatton Garden. 
SUBSCRIPTIONS TO. as NATURE. , 
da. 
28 


a ee ° 
14 6 
6 


H. W. 

. Bituups, F 3 
W. Lucas Distan , F.E.S. 
Epwarop A. Fitcu, Fis. 


, &c 
&c. 
F.ES. 


London : 





Halfyearly. ss... ria a 
emteny 2... ‘ 7 


| To the United States, the Continant, &e. : 


a ae 
Half-yearly. . . . 
Quarterly .... . 


30 
ee 15 
ne : 8 


ee eee 32 
Half-yearly . yao MG ge 16 
Quarterly ..... ‘ 8 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 


g & 
o 18 





One Eighth Page, or Quarter Column 
Quarter Page, or Half a Column 115 
Half a Page, ora Column ...... 3 5 
Whole Page .. . fh a 





Money Orders payable to MACMILLAN & CO, 


OFFICE : Strann W 


29 BEPFORD ST?EET 
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SAMPSON LOW, MARSTON AND CO.’S 


NEw BOOBS. 


NOW READY. 


HENRY M. STANLEY’S GREAT BOOK. 


In Darkest Africa. 


Being the Official Publication recording the QUEST, RESCUE, and 
RETREAT of EMIN, Governor of Equatoria. 


The Illustrations, numbering over 150, have all been made from Mr. Stanley’s 
own Notes, Sketches, and Photographs. There are ¢hvee large Maps, 
and fourteen smaller ones. 


ORDINARY EDITION, 2 Vols. Demy 8vo. of over 500 pp. each, in 
Handsome Cloth Binding, price TWO GUINEAS. 


EDITION DE LUXE of 250 Copies all Sold. 


LOW’S STANDARD LIBRARY OF TRAVEL. 
THE HEART OF AFRICA: being Three 





Years’ Travels and Adventures in the Unexplored Regions of Central | 


Africa. By Dr. GEORG SCHWEINFURTH. New Edition, with 
Map and numerous Illustrations, Crown 8vo, Cloth, 3s. 6d. per Volume, 


TWO KINGS OF UGANDA: 


Shore of the Victoria Nyanza. 
Years in Eastern Equatorial Africa. 
F.R.G.S., F.R.H.S., &c. 
Illustrations, Crown 8vo, Cloth, 3s. 6d. 


HOW I FOUND LIVINGSTONE : 


Four Months’ Residence with Dr. Livingstone. 
With Maps and Illustrations, New and Cheaper Edition, Crown 8vo, 
Cloth, 3s. 6d. 
The Original Edition, printed on better paper and extra binding, price 
7s. 6d., can still be obtained. 


THROUGH THE DARK CONTINENT, 


from the Indian to the Atlantic Ocean. By H. M. STANLEY. 

With Map and Illustrations, New and Cheaper Edition, Crown 8vo, 
Cloth, 3s. 6d. 

The Original Edition, printed on better paper, 
still be obtained, 


By ROBERT P. ASHE, M.A., 


&c., price 12s. 6d., can 


LONDON : 
MARSTON, SEARLE, & RIVINGTON, aes 
St. Dunstan’s House, Fetter Lane, Fleet Street, E. 


SAMPSON LOW, 
RL WM. JUNKER. 
TRAVELS IN AFRICA. By Dr. Ww. 


JUNKER. With 38 Full-page Plates and 125 Illustrations in the Text. 
Translated from the German by Prof. Keane. Demy 8vo, 21s. 





** Dr. Junker has made a distinguished name as an indefatigable African 
‘ g g 


traveller. “he story of his travels is rich in varied interest, and i is a 
valuable contribution to our fast-increasing store of African knowledge.”— 
Daily Telegraph. 

REV. H. W. LITTLE. 


H. M. STANLEY: his Life, Works, and Ex- 
plorations. By the Rev. H. W. LITTLE. Demy 8vo, tos. 6d. 


‘The book is planned on a sufficiently large scale to enable all these 
subjects to be adequately dealt with. It is well written and full of interest, 
and is probably the best among the many compilations on the subject. Mr. 
Little’s chapters on the inhabitants and the climate of the Congo Free State 
are excellent.” —J/anchester Guardian. 





CHAPMAN & HALL, Limirep, London. 





WEALE’s SeriEs.—New Volume. Just Published. 


LIGHT: 


AN INTRODUCTION TO THE SCIENCE OF 
OPTICS. 
Designed for the Use of Students of Architecture, Engineering, and other 
Applied Sciences. 
By E. W. TARN, M.A., 
Author of “The Science of Building,” &c. 
CROSBY LOCKWOOD & SON, Stationers’ Hall Court, E.C. 


Price 1s. 6d., Cloth. 


London : 


Mow Readm, Fifth Edition. With 57 Engravings, Post 8vo, 7s. 6d. 
PRACTICAL CHEMISTRY AND 
QUALITATIVE ANALYSIS, 
SPECIALL Y ADAPTED for COLLEGES and SCHOOLS. 
By FRANK CLOWES, D.Sc., 


Professor of Chemistry in University College, Nottingham, 
London: J. & A. CHURCHILL, 11 New Burlington Street. 
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Just Published, New Edition, Revised to 1890, and Reduced in Price. 


STANFORD’S LIBRARY MAP OF AFRICA. 


Engraved in the Finest Style on Copper Plates. 


Scale, 94 miles to 1 inch; Size, 65 inches by 58. 


Prices :—4 Sheets, Coloured, 35s. ; per Post, packed on Roller, 35s. 8. 
Mounted on Rollers, Varnished, 455. 
Mounted in Morocco Case, £3; per Post, £3 os. 8d. 
Mounted on Spring Roller, 45- 


The vast progress that has been made in the last few years in opening u 
the interior of this great continent has so altered its aspect as to make thi 
New Edition largely a New Map. 

The development of large territories in the east and south by means 
Chartered Companies under British influence is clearly shown ; and furthe 
south the States of South Africa, now making sure and steady progress in 
the work of exploration and topographical survey, are carefully delineated. 

The route of Stanley in his last great journey across tropical Africa, the 
results of Junker’ s, Wissmann’s, Last’s, Capello and Ivens’, and numero 
other travellers’ explorations in this vast region, together with those 
Selous and others in the countries south of the Zambesi, have all been duly 


| incorporated. 


The political boundaries have been carefully revised up to date, the agré 
ment just arrived at between Great Britain and France in West Africa, an 
the territory claimed by Lobengula and recently placed under British 
influence, being properly coloured. 


STANFORD’S LONDON ATLAS MAP oF AFRICA, 
showing all the available information regarding that country as well as 
the scale permits. Price—Coloured Sheet, 3s.; per Post, packed 
Roller, 3s. 6¢. ; mounted in Case, 5s. ; per Post, 5s. 3d. 


ST. pad ORD’S NEW LONDON ATLAS MAP OF 
ENTRAL AFRICA, showing the Line of March taken by Sta ays 
E xpedition, Emin Pasha’s Province, and the coast-line on both sides of 
the Continent. Scale, 94 miles torinch. Size, 26 inches by 22. Pri 
—Coloured Sheet, 3s.; per Post, packed on_ Roller, 3s. 6d. ; mounted 
in Case, 5s.; per Post, 5s. 3d. 


| STANFORD’S LONDON ATLAS MAP OF SOUTH 


AFRICA. Compiled from Official Sources and Private Informa atio 
P rice—Coloured Sheet, 3s.; per Post, packed on Roller, 3s. 6@. ; moun 
in Case, 5s.; per Post, 5s. 3d. 

AFRICA.—STANFORD’S COMPENDIUM oF GEO- 
GRAPHY AND TRAVEL. By the late KEITH JOHNSTON, 
F.R.G.S., Leader of the Royal Geographical Society’s East Afric 
Expedition. Fourth Edition, Revised and Corrected by E. G. 
RAVENSTEIN, F.R.G.S With Ethnological Appendix by A. 
H. KEANE, M.A.I. Large Post Svo, Cloth Gilt, with 16 Maps and 
Diagrams, and 68 Illustrations, 21s. 

London: EDWARD STANFORD, 26 and 27 Cockspur Street, S.W. 


NEw Books « OF TRAVEL. 


Ready this Day. 


THREE YEARS IN WESTERN CHINA: 


| Beinga Narrative of Three Journeys in Ssu-Ch’uan, Kuei-Chow, 


and Yiin-Nan. 
By ALEXANDER HOSIE, M.A., F.R.G.S., H.B.M. Consul, Wenchov 
With an Introductory Chapter, ag ~~ the Opening of Ch’ung-K’ing 


by ARCHIBALD LITTLE, F.R.G.S., Author of ** Through the 
Yang- Tease Gorges.” 


| Accompanied by a Coloured Map and 8 Full-page Illustrations, Demy 


Cloth, Price 14s. 

**To those who wish to know what ‘the opening of Ch'ung-K’ing’ really 
means, Mr. Hosie’s book will serve as a guide and an explanation. Few 
visitors to Western China have enjoyed Mr. Hosie’s opportunities ; and 
none have used their opportunities to better advantage in accumuls 
formation for those who come after them in the same eld, as well a 
the instruction and entertainment of the world at large.”—Zxtrac 
Mr. Littte’s /ntroduction. 


THE THIRD VOLUME OF THE WORLD’S GREAT EXPLORERS. 
y JOSEPH THOMSON, Author of ‘‘ Through Masai Land.” 
eat 8vo, 350 pp., with 30 Illustrations and 7 Maps, Printed i in Cc 
Price 4s. 6d. low rea 
‘Mr. Thomson’s book is to be strongly recommended to all who wish to 


| understand the position in Africa to-day as an intelligent Englishman s 


do.”—Saturday Review. 





SECOND EDITION. 
A NATURALIST AMONG THE HEAD-HUNTERS: 
Being an Account of Thre: Visits to the Solomon Islands in th 
Years 1886, 1887, and 1888. 
By CHARLES MORRIS WOODFORD, 
Fellow and Medallist of the Royal Geographical Society, Corres 
Member of the Zoological Society, Fellow of the Royal Geographical 
of Australia, Fellow of the Linnean Society of New South W ~ S 
Sixteen Full-page Illustrations and 3 Maps in Colours, Crown 8vo, C! 
Gilt, Price 8s. 6d. [Fust published 

“One of those valuable contributions to our knowledge which, wit 
starting any specially new theories, gives a true and simple acco 
lovely region, and of the lives and habits of some of the most savage 
still surviving on the earth.” —Sfeaker. 


GEORGE PHILIP & SON, 32 Fleet Street, London. 
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DIARY OF SOCIETIES. 


LONDON, 


FRIDAY, Jvty 4. 

GroLocists’ ASSOCIATION, at .—a on the Geology of the Long 
Excursion to the Mendip Hills; Rev. H. H. Winwood and H. B. 
Woodward. 

SATURDAY, Juty s. 


Essex Fietp Cuuvs (at Colchester).—The Early Magnetic Experiments of 
Gilbert of Colchester: Prof. Silvanus P. Thompson. 


MONDAY, Jury 7. 
Rovat INSTITUTION, at 5.—General Monthly Meeting. 
SATURDAY, Juty 12. 
Roya Botanic Society, at 3.45. 





From WALTER SCOTT’S LIST. 
Crown 8vo, Cloth, Price 3s. 6d. per Vol. ; Half Morocco, 6s. 6d. 


THE CONTEMPORARY SCIENGE SERIES. 


EDITED BY HAVELOCK ELLIS. 


Illustrated Volumes containing between 300 and 400 pages. 


First VOLUMES OF THE SERIES :— 


THE EVOLUTION OF SEX. By Prof. 
PATRICK GEDDES and J. ARTHUR THOMSON. 


ELECTRICITY IN MODERN LIFE. By 
G. W. DE TUNZELMANN. 


THE ORIGIN OF THE ARYANS. By 
Dr. ISAAC TAYLOR. 


PHYSIOGNOMY AND EXPRESSION. 
By P. MANTEGAZZA. 

EVOLUTION AND DISEASE. By J. 
B. SUTTON. 

THE VILLAGE COMMUNITY IN BRI- 
TAIN. By G. L. GOMME. 

THE CRIMINAL. By Havelock Ellis. 


SANITY AND INSANITY. By Dr. C. 
MERCIER. 


HYPNOTISM. By Dr. Albert Moll (Berlin). 


THE FOLLOWING WRITERS, AMONG OTHERS, ARE PREPARING VOLUMES 
FOR THIS SERIES :— 

Prof. E. D. Cope, Prof. G. F. Fitzgerald, Prof. J. Geikie, E. C. K. 
Gonner, Prof. J. Jastrow (Wisconsin), E. Sidney Hartland, Prof. C. H. 
og sed Webb, Dr. Sims Woodhead, Dr. C. M. Woodward (St. 
ous, Mo. 


London: WALTER SCOTT, 24 Warwick Lane, Paternoster Row. 





Just Published, Price 4d. 


WILLIAM WESLEY & SON’S 
NEW CATALOGUE 


ENTOMOLOGICAL BOOKS AND PAMPHLETS. 


Including many new Purchases, classified under the Headings Lepidoptera, 
Coleoptera, Hymenoptera, Diptera, Neuroptera, Orthoptera, Hemiptera, 
Arachnida, Aptera (Parasita), Injurious Insects, Useful Insects (Bee-culture, 
Silkworm-culture), Systematic and General Entomology. Important Bota- 
nical Works. 1200 Titles. 

WILLIAM WESLEY & SON, 28 Essex Street, Strand, London. 


Now Ready, Price 6s., ongliing the Volume. 

Vol. XXIV.—New Series, Vol. IV.—Part IV., JULY 1890. 
THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 

NORMAL AND PATHOLOGICAL. 
CONDUCTED BY 
Profs. HUMPHRY, TURNER, AND McKENDRICK. 
With Plates and Woodcuts. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London; 
and 20 South Frederick Street, Edinburgh. 
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DEATH AND DISABLEMENT BY ACCIDENT. 


THE RAILWAY PASSENGERS’ ASSURANCE COMPANY 


Assures £1000 at Death and Full Benefits at £4 per Annum. 
HON. EVELYN ASHLEY, Chairman. 


Annual Income £250,000. 
80,000 ANNUAL POLICYHOLDERS. 
Invested Capital and Reserve Fund £285,000, 
COMPENSATION PAID, 


£2,750,000. 
West End Office:-8 GRAND HOTEL BUILDINGS, W.C. 


Head Office :—64 CORNHILL, LONDON, E.C. 


te ua } Secretaries, 


UNRIVALLED.) SPECTACLES. (UNRIVALED 


MR. FOURNET, 
Author of ‘‘ The Philosophy of Sight,” 

By means of his VALUABLE PATENT REFRACTOMETER, SILVER 
MEDAL, PARIS EXHIBITION, 1889, 
OUTRIVALS 
AT PRESCRIBING FOR SPECTACLES 
The Most Eminent Surgeon-Oculists of the Day, 

All Oculists’ Prescriptions should be checked by this Valuable Instrument. 
Those wearing or about to wear Spectacles are confidently recommended to 
have their Sight Tested by Mr. FOURNET’S REFRACTOMETER. 
CONSULTATION FEE, FIVE SHILLINGS. 

18 BENTINCK ST., WELBECK ST., S.W. Ir till 5 
Appointments desirable, 

Spectacles at Civil Service Prices. 


NERVOUS EXHAUSTION. 


PULVERMACHER’S WORLD-FAMED 
GALVANIC BELTS 


for the Cure of Nervous CompraintTs have received Testimonials from three 
Physicians to Her Majesty the Queen, and over Fifty Membeys of the Royal 
College of Physicians of London. 


The distressing symptoms of NERVOUS EXHAUSTIQN, loss of 
MUSCULAR POWER, RHEUMATISM, SCIATICA, PARALYSIS, 
EPILEPSY, &c., are speedily removed by means of 


PULVERMACHER’S World-famed Galvanic Belts, 


which convey the electric current direct to the affected parts, gradually 
stimulating and strengthening all the nerves and muscles, and speedily 
arresting all symptoms of premature waste and decay. 


Dr. VinEs, Fellow of the Royal College of Physicians, writes, September 
19, 1885 :—‘‘ Having used. Mr. PULVERMACHER’S BELTS for many 
years, in the course of medical practice, I am ina position to speak of their 
great value as a curative agent in cases of nervous disease or functional 
malady where Electricity i is likely to be serviceable. I am entirely convinced 
of their efficacy.” 


Dr. C. HANDF IELD Jones, F.R.C.P., F.R.S., Physician to St. Mary’s 
Hospital, says :—*‘ I am satisfied that Mr. PULVERMACHER isan honest 
and earnest labourer in the field of science, and I think he deserves to meet 
with every encouragement from the profession and scientific men.” 

Sir Cuartes Locock, Bart., M.D., says :—‘*PULVERMACHER’S 
BELTS are very effective in neuralgia and rheumatic affections, and I have 
prescribed them largely in my practice for other similar maladies, paralysis, 
&c.” 








For full Price List and Particulars see new Pamphlet, 


* GALVANISM: Nature’s Chief Restorer of Impaired 
Vital Energy.”’ Post free from 


PULVERMACHER’S 
GALVANIC ESTABLISHMENT. 


194 REGENT STREET, LONDON, W. 
ESTABLISHED OVER FORTY YEARS. 
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ARITHMETIC AND MENSURATION. 


Army Preliminary Examination, Specimens of 
PAPERS SET AT THE, 1882-28. With Answers to the Mathe- 
matical Questions. Subjects: Arithmetic, Algebra, Euclid, Geometrical 
Drawing, Geography, French, English Dictation. Crown 8vo. 3s. 6 

A Course of Easy Arithmetical Examples for Begin- 
NERS. By J. G. BRADSHAW, B.A.. formerly Scholar of Jesus 
College, Cambridge, Assistant Master at Clifton College. Globe 8vo. 
25. With Answers, 

Arithmetic in Theory and Practice. By J. 
SMITH, M.A., LL.B., St. John’s College, Cambridge ; 
Law; sometime one | Mz as _ of Cheltenham College. 
Edition, Revised. Crown & 7. 

Sandhurst Mathematical Papers for Admission into 
THE ROY AL MILITARY Ha gg 7E FOR THE YEARS 18 

Edited by E. J. BROOKS! “~ A., LL.M. ~~ 8vo. nid. 

Arithmetic for Beginners. By h and E. J. BROOKsMITH. 
Globe 8vo. 

Arithmetic for Schools. By Rev. J. B. Lock, M.A., 
Senior Fellow, Assistant Tutor, and Lecturer of Caius College, Cam- 

bridge, formerly M: aster at Etc With Answers and 1ooo Additional 

Examples for Exercise. Third Edition, Revised. Globe 8vo. 4s. 6d. 

Or in ‘Two Parts:—Part I. Up to and including Practice, with 

Answers. Globe &vo. Part II]. With Answers and 1000 Addi- 

tional Examples for Exercise. Globe 8vo. 3s. KEY. tos. 6d. 

‘Lhe complete book and both parts can also be obtained without 
answers at the same pric igh in different binding. But the edition w7th 
answers Will always be supplied unless the other is specially asked for. 
Arithmetic for Beginners. A School Class-book of 

Commerc :: =) AriTHMETIC. By the Same. Second Edition. Globe 8vo. 
2s. 64 

A Shilling Class. book of Arithmetic adapted for Use 
IN ELEMENTARY SCHOOLS. By the Same. 18mo. 

[ln the press. 

Arithmetical Exercises and Examination Papers. 
With an Appendix containing Questions in Logarithms -_ Mensuration. 
By H. S. HALL, M.A. id S. R. KNI GH lr, B.A., Authors of 

“Algebra,” “Higher Algebra,” &c. Second Edition. Globe 8vo. 
6a 


Help to Arithmetic. Designed for the Use of Schools. 
By H. CANDLER, M.A., y ithematical Master of Uppingham School. 
Second Edition. Extra fi ap. 8vo. 2s. 6d 

Rules and Examples in Arithmetic. By the Rev. T. 
DALTON, » A., Assistant Master in Eton College. New Edition. 
18mo. 25. 6« [Answers to the E. vamples are appended. 

Exercises in Arithmetic for the Use of Schools. 
Containing more than 7 Original Examples. By S. PEDLEY, 
Crown 8vo Also in ‘Two Parts, 2s. 6d. each. 

The Great Giant Arithmos. A most Elementary Arith- 
metic for Children. By MARY STEADMAN ALDIS. With 
Illustrations. 8vo. 2s. 6d. 

WORKS BY THE REV. BARNARD SMITH, M.A. 

Arithmetic and moor in their Principles and Applica- 

with Numerou is Syste matically Arranged Examples taken from the 


ipers, with especial refe rence to the Ordinary 
New Edition, carefully Revised. 
Crown 8vo. 


Arithmetic for Schools. Cr. 8vo. 4s. 6d. KEY. 8s. 6d. 
Exercises in Arithmetic. Crown 8vo, Limp Cloth. 2s 


With Answers. Answers Separately, 6. 


School Class-book of Arithmetic. 18mo, Cloth. 
Or, in Three Parts, 15. KE , IL., and III., 2s. 6@, each. 

Shilling Book of Arithmetic ‘for ‘National and Ele- 
MENTARY SCHOOLS. 18mo, Cloth. Or separately, Part I., 
2d.; Part II %.; Part III. 7@. Complete, with Answers, 15s. 6d. 
Answers Separately, 6d Kk A 45. 6d. ° 

Examination Papers in Arithmetic. Is. 60. 

4s. 6d. 


The Same, with Answers. 18mo. 2s. Answers, 6d. 


BROOK- 
Barrister-at- 
New 


Globe 


tion ; 
Cambridge Examii 1 P: 


E en r the BAA. Degree. 


35. 


18mo. 
KEY. 


Higher Arithmetic and Elementary Mensuration, 


for the Senior Classes of Schools, and Candidates preparing for Public 

Examinations By P. GOYEN, Inspector of Schools, New Zealand. 

Globe 8v« 
Mensuration for Beginners. By I. 

F.R.S., D.Sc. With Ex 2s. 6d. 


TODHUNTER, M.A., 
KEY. 7s. 6d. 


np le . 1§mo. 


ALGEBRA. 
Rules and Examples in Algebra. 


—" M.A., nt Master of Eton College 


Rev. T. 
New 


By the 
Part I. 
I 2S. P art II. 1&mo. s. 6a. 

? A Key to Part I. for Fenchers euly, 7s. 6d. 
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ALGEBRA (continued). 
Algebra for Beginners. By 1. Topuunter, M.A., 
F.R.S., D.Sc., late of St. John’s College, Cambridge. With Examples, 
New Edition. 18mo. Ua, 6d. KEY 6s. 6d. 


Algebra. For the and Schools. ° 


same Author. New Edition. 7s. 6d. KEY 


By the 
tos. 6a. 
By the 
JONES, M.A., and C. H. CHEYNE, M.A., F.R. A.S., 
New Edition. 18mo 


Use of Colleges 


Crown 8vo. 


Rev. 
Mz to hod il Masters of Westminster School. 
2s. 6d. SOLUTIONS AND HINTS. 7s. 6d. 


Arithmetic and Algebra, in their Principles and Applica 


Elementary Algebra for 


| The Elements, of Euclid. 


| to be less than fiz 


| Curiosa Mathematica. Part I. 


Euclidian ‘Geometry. 


| The Elements of Geometry. 


| Elementary Geometry. 


BARNARD SMITH, M.A. Crown 8vo. ros. 6 
Schools. By H. S. Hatt, 
1.A., and’S. R. KNI IGH1, B.A. Fifth Edition, Revised and Cor. 
rected. Globe 8vo. 3s. 6d. With Answers, 4s. 6d. ‘ 
Algebraical Exercises and Examination Papers. To 
accompany ELEMENTARY ALGEBRA. By the same Authors 
, Third Edition, Revised, G lobe 8vo. 2s. 6d. 
Higher Algebra. A Sequel to 
ALGEBRA FOR SCHOOLS.” BY the same 
Edition. Crown 8vo. 7s.6d. KEY. 10s. 6d. : 
Elementary Algebra. By CHARLES SMITH, M.A,, Fellow 
and Tutor of — Sussex College, Cambridge. 
Globe 8vo. 4s. 6d. 
A Treatise on Algebra. 


8vo, 75. 6d. 10s. 6d. 


EUCLID AND ELEMENTARY 
GEOMETRY. 
A Text-book of Euclid’s Elements. 


Proofs, together with Additional Theorems and Exercises. Classified 
and Arranged. By H. S. HALL, M.A., and F. H. STEVE NS, 

M.A. — 8vo. Book I., 1s.; Books 1. and I1., 1s. 6a.: Boo is 

so ~~ ks ni -VI., 3s. ; Books I.-VJ. and Book XI., 45.6 
Book XT 


tion. By the Rev. 


*““ELEMENTARY 


Authors. Third 


Second Edition. 


3y the same Author. Crown 


Including Alternative 


For the Use of Colleges and 
Schools. By I. TOOHUNTER, M.A., F.R.S., D.Sc, New Edition 
18mo. 38. 6d. * KEY. Crown 8vo. 6s. 6d. , ys 
Syllabus of Plane Geometry (corresponding to Euclid, 
3ooks I.-VI). Prepared by the Association for the Improvement of 
Geometrical Teaching. New Edition. Crown 8vo. 15. ae 
Syllabus of Modern Plane Geometry. Association for 


he Improvement of Geometrical Teaching. Crown 8vo. Sewed. 1s. 


Syllabus of Elementary Dynamics. Part I. Linea 
Dynamics. With an Appendix to the Meanings of the Symbols i 
Physical Equations. 4to. 15. 

Euclid. Books I. and II. By Cuaries L. Dopcson, M.A. 
Student and late Mathematical Lecturer of Christ Church, Oxford 
Sixth Edition. with Words substituted for the Algebraical Symbol 
used in the First Edition. Crown 8vo. 2s. 

*.* ‘The Text of this Edition has been ascertained, by counting the word 
e-sevenths of that contained in the ordinary editions. 
Euclid and His Modern Rivals. By the same Author. 

Second Edition. Crown 8vo. 6s. 

A New Theory of Parallels. 

Crown 8vo. 2s. 


By SAMUEI 


By the same Author. Second Edition. 
Geometrical Exercises for Beginners. 
.E. Crown 8vo. 3s. 

By Peances CUTHBERTSON, M.A., 
LL.D., Head Mathematical Master of the City of London School 
Extra Feap. 8vo. 4s. 6d, ; A 

Elementary Synthetic Geometry of the Point, Line 
AND CIRCLE IN THE PLANE. By N. F. DUPUIS, M.A 
F.R.S.C., Professor of Pure Mathematics in the University of Queen 
College, Kingston, Canada, Globe 8vo. 4s. 6d. 

Elements of Descriptive Geometry. By J. B. Mim1ai 
M.E., Civil Engineer, Lecturer on Engineering in the Victoria L 
versity, Manchester, Second Edition. Crown 8vo. 6s. 

Constructive Geometry of Plane Curves. By 1 

KS , Instructor in Geometrical Drawing, and Lecturer i 
pt rll at the Royal Indian Engineering College, Cooper's Hil! 
With Numerous Examples. Crown 8vo. 12s. 

By GEORGE Bruce Hat- 
STED, Professor of Pure and Applied Mathematics in the Unive 
of Texas. 8vo. 12s. 6d. 

A Geometrical Note-book, containing Easy Problems i 
Geometrical eae preparatory to the Study of Geometry. For 
Use of Schools. . EF. KITCHENER. M.A., Head Master of 
Grammar School, , LAF. Staffordshire. New "Edition. 4to. 

Books 1.-V. Containing 

Subjects of Euclid’s First Six Books. Following the Syllabus of 

Geometrical Association. By the Rev. J. M. WILSON, M.A., H 

Master of Clifton College. New Edition. Extra Feap. 8vo. 4s. 
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THE PRINCIPLES OF ECONOMICS. By Atrrep Marsuna ti, M.A., Professor 


of Political Economy in the University of Cambridge, Fellow of St. John’s College Cambridge, sometime Fellow of Balliol 
College, Oxford. 2 Vols. 8vo. Vol. I. [Zmmediately. 
FOURTH EDITION. 


THE METHODS OF ETHICS. By Hewry Sipewick, M.A., LL.D., Knightbridge 
Professor of Philosophy in the University of Cambridge, Author of ‘‘ The Principles of Political Economy,” ‘‘ Outlines of 
Ethics for English Readers,” &c. Fourth Edition. Demy 8vo, 14s. 


THE HISTORY OF THE SCIENCE OF POLITICS; AN INTRODUCTION 
TO. By Sir FREDERICK POLLOCK, Bart., M.A., LL.D. Edin., Corpus Christi Professor of Jurisprudence in the 
University of Oxford, late Fellowof Trinity College, Cambridge, Author of ‘‘ Essays in Jurisprudence and Ethics,” ‘* The 
Land Laws,” &c. Crown 8vo, 2s. 6d. [Jn a few days. 


THE ADVANCEMENT OF SCIENCE;; Occasional Essays and Addresses. By 


E. RAY LANKESTER, M.A., LL.D., F.R.S. 8vo, 10s. 6d. 


. 

FIFTY YEARS OF SCIENCE. Being the Address delivered at York to the 
British Association, August 1881. By the Right Hon. Sir JOHN LUBBOCK, Bart., M.P., F.R.S., D.C.L., LL.D., 
President of the Association ; Principal of the London Working Men’s College; President of the London Chamber of 
Commerce ; and Vice-Chairman of the London County Council. Fifth Edition. Crown 8vo, 2s. 6d. 


PURE LOGIC: AND OTHER MINOR WORKS. BY W. STANLEY 


JEVONS, M.A. (Lond.), F.R.S., LL.D. (Edin.), Edited by ROBERT ADAMSON, M.A., LL.D., Professor of Logic 
at Owens College, Manchester, and HARRIET A. JEVONS. With a Preface by Prof. ADAMSON.  8vo, Ios. 6d. 


CAPITAL AND INTEREST. A Critical History of Economical Theory. By 


EUGEN V. BOHM-BAWERK, Professor of Political Economy in the University of Innsbruck. Translated, with a Pre- 
face and Analysis, by WILLIAM SMART, M.A., Lecturer on Political Economy in Queen Margaret College, Glasgow. 
8vo, 145. 


PHYSIOLOGICAL BOTANY.—I. Outlines of the Histology of Phznogamous 
Plants. II. Vegetable Physiology. By GEORGE LINCOLN GOODALE, A.M., M.D., Professor of Botany in 
Harvard University. Being Gray's ‘‘ Botanical Text-book.” Sixth Edition. Vol. II., 8vo, tos. 6d. 


REFLECTIONS ON THE MOTIVE POWER OF HEAT AND ON 


MACHINES FITTED TO DEYELOP THAT POWER. From the Original French of N. L. S. CARNOT, Graduate 
of the Polytechnic School. Edited by R. H. THURSTON, M.A., LL.D., Director of Sibley College, Cornell University, 
U.S.A., Officier de l’Instruction Publique de France. With Portrait. Crown 8vo, 7s. 6d. 


AN INDEX TO SIR GEORGE GROVE’S ‘“‘DICTIONARY OF MUSIC.” 


DICTIONARY OF MUSIC AND MUSICIANS. An Index and Catalogue of 
Articles contributed by each Writer to Sir GEoRGE Grove’s *‘ Dictionary of Music.” By Mrs. EDMUND WODEHOUSE. 
8vo, 7s. 6d. . 


FIRST LESSONS IN POLITICAL ECONOMY. By Francis A. WALKER, 


Ph.D., LL.D., Author of ‘ Political Economy,” ‘“‘ The Wages Question,” &c. Crown 8vo, 55. 


AN ELEMENTARY TREATISE ON TRILINEAR CO-ORDINATES, 
THE METHOD OF RECIPROCAL POLARS, and the THEORY OF PROJECTIONS. By the Rev. N. M. 
henge ry D.D., F.R.S., Master of Gonville and Caius College, Hon. LL.D. (Glasgow). Fourth Edition. Crown 
vo, 6s. 6d. 


ELEMENTARY ALGEBRA. By Cuartes Smitu, M.A., Master of Sidney 


Sussex College, Author of ‘‘Conic Sections,” ‘‘A Treatise on Algebra,” &c. Second Edition, Revised and Enlarged. 
Globe 4to, 45. 6d. 


SANDHURST MATHEMATICAL PAPERS, FOR ADMISSION INTO THE 
ROYAL MILITARY COLLEGE FOR THE YEARS 1881-89. Edited by E. J. BROOKSMITH, B.A., LL.M., St 
John’s College, Cambridge ; Instructor of Mathematics at the Royal Military Academy, Woolwich. Crown 8vo, 3s. 6d. 

TWENTY-SEVENTH ANNUAL PUBLICATION. RE-ARRANGED THROUGHOUT, 

THE STATESMAN’S YEAR-BOOK. A Statistical and Historical Annual of the 
States of the Civilized World, for the Year 1890. Twenty-seventh Year of Publication. (Revised after Official Returns.) 
Edited by J. SCOTT KELTIE, Librarian to the Royal Geographical Society. Crown 8vo, 10s. 6d. 

The Guardian says :—‘‘ The change adds considerably to the convenience of reference. . . . Certainly one’s first impression 
of the twenty-seventh edition is that this excellent book of reference more and more deserves confidence as being remarkable alike 
for the exactness and the extent of its information.” 

The Scottish Geographical Magazine says :—‘‘ This most valuable of all annuals.” 


MYTHOLOGY AND MONUMENTS OF ANCIENT ATHENS: being a 


Translation of a portion of the ‘‘ Attica” of Pausanias, by MARGARET DE G. VERRALL. With Introductory 
Essay and Archeological Commentary by JANE E. HARRISON, Author of ‘‘ Myths of the Odyssey,” ‘‘ Introductory 
Studies in Greek Art,” &c. With Illustrations and Plans. Crown 8vo, 16s. 


MACMILLAN AND CO., LONDON. 
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MANUFACTURE PHOTOGRAPHIC APPARATUS 
Of every description, 


“OPTIMUS” PHOTOGRAPHIC SETS “ OPTIMUS” MAGAZINE CAMERA “OPTIMUS” PHorocrapHic Leuses 


With Tri d ev ss lete. i i | 
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Pr a | 
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‘ or Plates | ‘ ' : | - . ‘ 
For Plates Li J. Dry Plates. i mg” ——. aaa Sp pewdon © mest wr 
Ay | 64 by 43, No Dark Slides. Kk 


4% by 3], ott —_— : ful lens.”—J. Tray 


aon | : o 4 Price. oe 
£5 15s. Plates changed with Lens and Tavior, British Your- 
by turning a J 5 U Shutter, N nal of Photography. 
Button. *s £6 Gs. | 





WIMSHURST MACHINE. 
Works in any Weather. Size giving 4} Sparks, £4 10s. 


ACOUSTIC APPARATUS. 
CHEAP SCHOOL APPARATUS, 


Approved by Science and Art Department. 
CATALOGUES FREE. 


EARVEWY @ PEAE., 


6, CHARING CROSS ROAD, W.C. 


SPECTROSCOPES & SPECTROMETERS JQHN J. GRIFFIN & SONS, LIMITED, 
TELESCOPES OR LABORATORY USE, ——o 
With ‘* Rowlands’s’”’ Metal Gratings, or with Prisms of every Description. CHEMICAL, PHILOSOPH ICAL, AND 
DISK PRISMS AND MOUNTINGS PHOTOGRAPHIC APPARATUS, 


For Photographing the Stars on Secchi’s Plan. 








; 22 GARRICK STREET, COVENT GARDEN, 
A. HILGER, LONDON. 


Astronomical’ and Optical Instrument Maker, 
CHEMICAL APPARATUS of every description for Analytical Opera- 


ang Gesamnemn, Seneam, een Seam, tions and Experiments of Demonstration. 

Lounom, N.W. APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 
nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
of Physical Science. 








SEND FOR CATALOGUES, FREE ON APPLICATION. 





GOLD MEDAL, Highest Award, Inventions Exhibition, 
885 





~ Printed by Ricwarp CLay AND Sons, LimiTEp, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, Strand, London, W.C., and 112 Fourth Avenue, New York.—Tuurspay, July 3, 1890. 





| 8, 9, & 10 Hatton Garden, London, E.C. 


—_ 
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A WEEKLY 


“* To the 


ILLUSTRATED JOURNAL OF SCIENCE. 


solid ground 


Of Nature trusts the mind which builds for aye.” —\WORDSWORTH. 


“No. 1080, VOL. 42.] _ THURSDAY, 


Registered as a Newspaper at the General Post Office.] 


mongst several unsolicited Testimonials 
the two following have been received by the 
maker :— 
Tue OBSERVATORY, MELBOURNE, 
October ro, 1888. 


Now MADE 


IN 
Frat WATCH 


Dear S1r,—The Watkin Aneroid | 


only reached me three weeks ago, 
I am very much pleased 
with it, and have givenita 
pretty severe trial with very 
satisfactory results. 
(Signed) R. J. ELvery. 


EpinsurGu, May 31,’89. 

Dear Sir,—I 

returned from a six weeks’ 

stay at the Ben Nevis Ob- 

ijservatory, and while there 

had an opportunity of test- 

ing the admirable qualities 

of your new ‘ Watkin” 

Aneroid. The result has 

been most satisfactory, the 

extreme error noted being 

only about 74,5 of an inch. 

During my stay at the Ob- 

servatory the Aneroid was fre- 

quently tested by taking it down 

2000 feet and then comparing it 

with the standard on my return. 

the results obtained speak volumes for the high-class workmanshipand great 
accuracy you have attained in the manufacture of this instrument. 

(Signed) R. C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 
J.J. HICKS, 8, 9, & 1O HATTON GARDEN, LONDON. 


“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Aritish Medical Journail. 


RECK’S 


£2 2s. to £5 5s. 





out in brass, 

neatly ja- 

panned, and is 

not only first-rate 

in optical qualities, 

but is now a handsome, 

well-finished Instrument. 
POCCOCCOSCSSCOOSOOOSOS 


have just | 


[PRICE 15 CENTS. 


[All Rights are Reserved. 


JULY 10, 1890. 


‘BINOCULAR TELESCOPES. 


These Instruments are the most 
powerful Binoculars that can be made 
to be sufficiently portable for the 
tourist’s use; their magnifying power 
is very great. They should be re- 
garded as Telescopes ; and where there 
is a sufficient amount of light, objects 
may be easily made out by them which 
would be invisible with any ordinary 
Binocular. 

BINOCULAR TELESCOPE, 
with turning motion in centre 
to adjust it to the width of the 
eyes, in Solid Sling Leather 
Case ee ee ere 





£5 


Illustrated Catalogueof Binoculars post 
J ree: 


JOHN BROWNING, 
63 STRAND, LONDON, W.C. 


THE RACES. 


NEGRETTI & ZAMBRA’S 











ee 


BINOCULARS. 


CELEBRATED 
TWO AND THREE GUINEAS, 
AND UPWARDS, IN SLING CASE, COMPLETE. 


NEGRETTI & ZAMBRA, 


ScieENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


HOLBORN VIADUCT, E.C. 


Branches :— 
45 CORNHILL, 122 REGENT STREET. 
PHOTOGRAPHIC STUDIO—CRYSTAL PALACE, SYDENHAM. 





8. & J. BECK, 68 Cornhill, London, E.C. 


TELEPHONE No. 6583. Telegraphic Address—‘‘ NecretT1, Lonpon.” 
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CITY AND GUILDS OF LONDON 
INSTITUTE. 


TECHNICAL COLLEGE, LEONARD STREET, 
FINSBURY, E.C. 


WANTED, Senior DEMONSTRATOR and LECTURER in the De- 
partment of ELECTRICAL ENGINEERING, in place of Mr. Robinson, 
appointed Professor at University College, Nottingham. 

Salary £150, rising to £200. 

Candidates must have experience in Physical Laboratory teaching and in 
organization of class-work ; and must be acquainted with the application of 
Mathematics to advanced Physical work. 

Memorandum of duties, &c., on application. 

Applications to be made to the Principal of the College on or before 


JULY 28. 


JOHN WATNEY. Hon.’Sec. 
SILVANUS P. THOMPSON, Principal. 


ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 





TWO ENTRANCE SCIENCE SCHOLARSHIPS, of 125 Guineas and 


£60 respectively, open to all First-Year Students, will be offered for Compe- 
tition in SEPTEMBER 1800. 

Special Classes are held throughout the Year for the PRELIMINARY 
SCIENTIFIC and INTERMEDIATE M.B. Examination of the Uni- 
versity of London, and may be joined at any time. 

Entries may be made to Lectures or Hospital Practice, and Special 
Arrangements are made for Students entering in their Second or subsequent 
Years ; also for Dental Students and for Qualified Practitioners. 

Prospectus and all Particulars may be obtained from the Medical 


Secretary, Mr. GzorGe RENDLE. 
E. NETTLESHIP, Dean. 





UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 
AGRICULTURAL DEPARTMENT. 

Two ASSISTANT LECTURERS, one in AGRICULTURE and one 


in AGRICULTURAL CHEMISTRY, will be appointedin SEPTEMBER | 


next, for one year each, at a Salary of £120. 
BER 
College Secretary, 
W. CADWALADR DAVIES. 
MERCHANT VENTURERS’ SCHOOL, 
BRISTOL. 


The following MASTERS are required for Next Term (SEPTEMBER 





11), Viz., a Physical and Mathematical Master, Salary about £250; and a | 


Chemical and Metallurgical Master, Salary about £150. 

Particulars can be obtained from Grorce H. Pope, Merchants’ Hall, 
Bristol, to whom Applications for these Posts must be sent not later than 
JULY 109 instant. 


REQUIRED, in September, a TEACHER 





for the following Evening Classes at the VICTORIA SCIENCE AND | 
Salary, £60, and Half Grants | 


ARt SCHOOL, SOUTHPORT. 
earned (about 150 Students entered for these subjects last year). 


Mathematics, Stages 1, 2, and 3; Magnetism; Inorganic Chemistry, 
Practical and ‘Lheoretical ; Physics and Geology ; or Hygiene. 
The Teacher will have general charge of the Laboratory and Apparatus, 
but the whole of his days will be free. 
Apply to the Hon. SEcRETARY. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


Applications for the Appointment of a DEMONSTRATOR OF PHY- 
SIOLOGY, which will become VACANT on OCTOBER 1, will be re- 
ceived up to JULY ar. 

Particulars may be obtained from the ReGctstRAR of the Yorkshire 
College, Leeds. 


- THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
PrincipaL—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1§89 ; First in Agriculture Senior Scholarships, 1890. 


UNIVERSITY COLLEGE, LIVERPOOL. 


There will be a VACANCY fora DEMONSTRATOR of CHEMISTRY 
on SEPTEMBER 1, Salary to commence at £100 per Annum. Applicants, 
who must be Graduates in Science, should send a Statement of their Train- 
ing, Qualifications, and References to Prof. J. CAMPBELL Brown, Brown- 
low Street, Liverpool, on or before 4 


Y 18. 
The Professor als. :equiresa PRIVATE ASSISTANT. 








NATURE 








Applications must be sent in on or before SATURDAY, SEPTEM- 
13. } 


For information as to conditions of appointment and duties, apply to the 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 62 BaALsaALL HEATH ROAD, 
BIRMINGHAM, 


Who last week sent to his subscribers Hyalodaphnia Kahlbergensis, with 
sketch and description. He also sent out Leptodors hyalina, Fredericella 
sultana, Paludicella Ehrenbergi, Argulus foliaceus. Philodina roseola, 
Floscularia, Corethra plumicornis, Melicerta ringens, Stephanoceros ; also 


Ameeba, Hydra, Vorticella, Crayfish, Dog-Fish, Amphioxus, and other 


Specimens for Biological Laboratory work. 7 P 
Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Sudscription of £1 1s., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. Late 277 STRAND. 
A Large Collection of Beautiful Mineral Specimens, including a VERY 








| FINE GROUP OF SENARMONTITE CRYSTALS, VERY BRIL- 


LIANT MANGANITES, WULFENITES, VANADIMITES, HAR- 
MATOME, from Oberstein and Scotland; NATROLITES, Auvergne 
CHILDRENITES, ARAGONITES, and MELANOPHLOGITE. 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 
CHISELS, and BLOWPIPE APPARATUS. 
Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 


Lessons given. Catalogues Free. 


F.H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 


WATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 





| Dealer in Rocks, Minerals, Fossils, and other Objects 


of Scientific Interest, 


Mr. Burver has lately obtained and has now on view a fine series of 
banded blue Fluors, rare Calcites, Quartz afier Barytes, and doubly ter- 
minated Quartz from Cumberland, Mylonite Schist and other interesting 
Scotch Rocks, some thousands of Oolitic Fossils, including the Bravender 
Collection, new Rock-slides illustrative of Teall’s ‘‘ Petrography,” and a 
selection uf specimens of Amphioxus (6d. each) preserved in different media. 
Arrangements have been made for the supply of Scyllium and other Zoological 
Specimens to order. 


MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, AND MUSEUMS. 


EVERY REQUISITE FOR PRACTICAL WORK, CABINETS. 
CASEs, APPARATUS OF ALL KINDS. 


The Largest Stock in England of Rocks, Rock-Sectio: s, 
Minerals, Fossils. 
New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY; 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


GEOLOGICAL COLLECTIONS. , 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. ; 
200 ditto, 50s. The best value obtainable. 1 , 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


OSTEOLOGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street, Livery ool. 
Price List, Three Stamps. 
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Sale by A Auction. 


MONDAY, JULY 2r. 
NATIVE CURIOS, &c. 
MR. J. C. STEVENS will Sell by Auction | 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 


JULY 21, at half-past 12 precisely, an extensive Collection of NATIVE | 


CURIOS and WEAPONS from Fiji, Solomon Islands, Australia, and 
New Zealand, including a great variety of Carved and other Clubs, 
Native Cloths ‘and Beadwork, Arrows, Spears, Idols, Fans, and Bowls, a 
Mummy from New Britain, &c., &c, 


On View the Saturday prior from 1o till 4, and Morning of Sale, and 
atalogues had. 








SILVERED-GLASS REFLECTING 


TELESCOPES. 

CALVER’S well-known TELESCOPES received the Highest Award for 
‘Excellence and Improvements” at the International Exhibition, London. 
—— and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Che msfor: 





SPECTACLES scientifically adapted to remedy impaired vision ‘te 
Mr. ACKLAND, Surgeon, daily, at HorNE AND THORNTHWAITE’S 


Opticians to the Queen, 416 Strand, London. The weak-sighted should | 


read Ackland’s ‘* Hints on Spectacles,” €d., post free. 


“WEATHER FORECAST INSTRUC- 


TION CHART,” for hanging alongside Barometers. Post free, 7}¢.— 
Acxkroyp, The Wheatleys, Birkenshaw, Leeds. 
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Excellent Copies of the actual, natural Handwriting, also 


of Drawings, Music, even of elaborate Sketches, ’Pro- 
grammes, Pians (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto- +. “we 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 
London Wall, London, and ba Pa tie Princess oe ae Manchester. 


HOLLOWAYS PILLS |e 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 


MANUSCRIPT COPYING 


By Typewriter. Special attention given to Papers on Technical Subjects 
for Public Reading. 


Price, 1s. 34. per 1000 Words. Manifold Copies, 1s. per 1000 Words. 





| STANDARD TYPEWRITING CO., 90 & 91 Queen St. (third floor), E.C. 


and at 38 Arlington Square, N., and 41 Goldney Road, W 





WIMSHURST MACHINE. 
Works in any Weather. Size giving 4} Sparks, £4 10s. 


ACOUSTIC APPARATUS. 


CHEAP 


SCHOOL APPARATUS. 


Approved by Science and Art Department. 


CATALOGUES FREE. 


EARVEW @ PEAKE, 


6, CHARING CROSS ROAD, W.C. 





On the 1st of every Month. 
JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 

Edited by James BritTEn, F.L.S., British Museum. 


ConTENTS :—Original Articles by leading Botanists.—Extracts, and 


Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 


Price 1s. 3d. Subscription for One Year, payable in advance, 12s. 


London : WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 
Edited by C. G. Parrett, J. W. Douc Las, W. W. Fow.er, M.A., F.L.S., 
R. McLAcuLan, F.R.S., E. Saunp&rs, F.L.S., and 
‘a STAINTON, F.R.S 
This Magazine, commenced in 1864, contains maton articles and notes 


on all subjects connected with Entomology, and especially on the Insects of 


the British Isles. 
Subscription—Six Shillings per Annum, post free. 
London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 


| N.B.—A Second Series was commenced with the Number for January 1890 





SCIHNTIFIC 


The following is a list of the Portraits that have appeared in the above 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON. 
HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. | 


WORTHIES. 


Series :— 





WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 
DMITRI IVANOWITSH MENDELEEFF. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. cach, 
or the Set of 26 Portraits in a Handsome Portfolio for £6 15s. 0d. carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and Money Orders payable to MACMILLAN & CO,, 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND 
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PUBLISHED BY EDUARD TREWENDTIN BRESLAU. 


(ZUM YCETEN) 
In morphologischer, physiologischer, biologischer und syste- 
matischer Beziehung 
BEARBEITET VON 
DR. WILHELM ZOPF, 
Professor in Halle. 


Royal 8vo, 163 Engravings. Price 18s. 
WILLIAMS & NORGATE, 14 Henrietta St., Covent Garden, 
London; and 20 South Frederick St., Edinburgh. 





ke ist Put lished, Price 4d. 
No. Ior. 


THE NATURAL HISTORY 


AND 


SCIENTIFIC BOOK CIRCULAR. 


NEW PURCHASES IN BOTANY & ZOOLOGY 


From the Libraries of the late Rev. CHURCHILL Bapincton, D.D., 
Fellow of Saint John’s College, Cambridge, Joun Leicu, Esq., and Dr. 
Joun Percy, F.R.S., F.G.S. 


yen ards of 8 
WILLIAM WESLEY & SON, 


GOSSE’ S (P. H.) “WORKS FOR SALE. 


‘BRITISH SE B ANEMONES AND CORALS,” 
o (usually sells for 18s. 6d. to 25s.), only tos. 6d. 
© AQUARIUM” (pub. 7s. 6d.), 4s. 6d. 

‘** MARINE ZOOLOGY,” 2 Vols. (pub. 155.), 6s. 

“ TENBY ” (no plates, with plates sells for 25s. to 30s.), only 4s. 6d. 

The above have long been out of print, and sold by booksellers at ad- 
vanced prices. A few copies have heen discovered, and will be sold while 
they last at the above low prices. The opportunity should not be missed. 
In condition they are all quite new. 

E. GARRATT & CO., 48 Southampton Row, Holborn, W.C. 
(Five minutes from British Museum.) 


» Valuable Works. 


12 fine Coloured 





Now Ready, Fifth Edition. With 57 LR s, Post 8vo, 7s. 6d. 


PRACTICAL CHEMISTRY AND 
QUALITATIVE ANALYSIS, 


SPECIALLY ADAPTED for COLLEGES and SCHOOLS. 
By FRANK CLOWES, D.Sc., 
Professor of Chemistry in University College, Nottingham. 


J. & A. CHURCHILL, 11 New Burlington Street. 


KING, MENDHAM, & Go., 


Electrical Engineers 
and Manufacturing Electricians. 
SPECIALTIES.—K.M.B. Patent 
Pocket Galvanometer. Price, Post free, 
12s. gd.; Case, 1s. 6d. extra. Testing 
Instruments, Primary Batteries, Wims- 
hurst Machines of Improved Pattern. 


Western Electrical Works, 
BRISTOL. 
New ILiustratTepD CATALOGUE, 
Post free, 44d. 
" Specially compiled List of Electrical 
Publications, post free, 2d. 


London: 








INVENTIONS EXHIBITION—GOLD MEDAL AWARDED, 


DENT’S NEW ILLUSTRATED 


CATALOGUE of HIGH-CLASS 

WATCHES WATCHES and CLOCKS at 

P REDUCED PRICES, sent post 

% % free on application to E. DENT 

RY a and Co., Makers to the Queen, 

61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE, 








|THE COLOURS OF ANIMALS: 


late | 


28 Essex Street, Strand, London, W.C. 


KEGAN PAUL, TRENCH, TRUBNER, & €0.’S LIST. 


INTERNATIONAL SCIENTIFIC SERIES. 
INTRODUCTION TO FRESH-WATER 
ALG. With an Enumeration of all the British Species. 
By M. C. COOKE, LL.D. With 13 Plates illustrating 
all the Genera. Crown 8vo, 55. 
INTERNATIONAL SCIENTIFIC SERIES. 





their 
Meaning and Use. Especially Considered in the Case 
of Insects) By EDWARD BAGNALL POULTON, 
F.R.S. With Chromolithographic Frontispiece and 66 
Figures in Text. Crown 8vo, 55. 

INTERNATIONAL SCIENTIFIC SERIES. 
PHYSIOLOGY OF BODILY EXERCISE. 
By FERNAND LAGRANGE, M.D. Crown 8vo, 55. 
Demy 8vo, 16s. 

TEXT-BOOK OF PHYSIOLOGICAL AND 
PATHOLOGICAL CHEMISTRY for PHYSICIANS 
and STUDENTS. By G. BUNGE, Professor of Physio- 
logical Chemistry at Bale. Translated from the Second 
German Edition by the late L.C. WOOLDRIDGE, M.D. 

Demy 8vo, 1 


| UNTRODDEN GROUND IN ASTRO- 


NOMY AND GEOLOGY. — Giving further Details of 
the Second Rotation of the Earth and the Important Cal- 
culations which can be made by aid of a Knowledge there- 
of. By Major-General A. W. DRAYSON, F.R.A.S., 
late R.A., Author of ‘‘ Practical Military Surveying,” 
Xe, XC. 
New Edition, Demy 8vo, 21s. 
MATABELE LAND and the VICTORIA 
FALLS: a Naturalist’s Wanderings in the Interior of 
South Africa. From the Letters and Journals of FRANK 
OATES, F.R.G.S. Edited by C. G, OATES. With 
numerous Illustrations and Portrait. 

‘* The lapse of time has enabled the author of the various 
appendices to give additional information . . and the result as 
now given to the public forms a very material and valuable 
contribution to our knowledge of the natural history of Southern 
Africa.” — Nature. 

Medium 8vo, 21s. 


AROUND AND ABOUT SOUTH 
AMERICA. Twenty Months of Quest and Query. By 
FRANK VINCENT, Author of “The Land of the White 
Elephant,” &c. With Maps, Plans, and Fifty-four Illus- 
trations. 

‘*The multiplicity of things deemed worthy of notice is 
astonishing. There is sound, crisp description in his book 
of a genuine pictorial kind.” —Saturday Review. 

With 5 Maps, Large Crown 8vo, 7s. 6d. 

TOIL, TRAVEL, AND DISCOVERY IN 
BRITISH NEW GUINEA. By THEODORE F. 
BEVAN, F.R.G.S. 

‘* Though never actually cast away on a desert island, Mr. 
Bevan went through in the course of a few years as much as the 
heroes of ‘ Foul Play,’ or ‘ White Lies.’ ””°—Saturday Review. 

With Frontispiece and 3 Plates, Crown 8vo, 55. 

PRACTICAL NOTES ON THE PRE- 
PARATION of DRAWINGS for PHOTOGRAPHIC 
REPRODUCTION. With a Sketch of the Principal 
Photo-Mechanical Printing Processes. By Colonel J. 
WATERHOUSE. 

Post 8vo, 3s. 6a. 

THE BIOLOGY OF DAILY LIFE. By 
J. H. N. NEVILL, sometime a Student of Medicine in 
Trinity College, the Royal College of Surgeons, and the 
Meath Hospital, Dublin. 

‘* Written by one who is plainly possessed of some practical 
acquaintance with the method of biology and an excellent 
familiarity with much of its best literature.” —Guaraian. 

Price 3s. 


PROCEEDINGS OF THE SOCIETY FOR 





PSYCHICAL RESEARCH. Part XVI. [Fast publi. 
| KEGAN PAUL, TRENCH, TRUBNER, & CO., LIMITED. 
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8vo, 6s. 6d. 


ELEMENTARY ALGEBRA. By Cuartes Smitu, M.A., Master of Sidney 


Sussex College, Author of ‘‘Conic Sections,” ‘A Treatise on Algebra,” &c. Second Edition, Revised and Enlarged 
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SANDHURST MATHEMATICAL PAPERS, FOR ADMISSION INTO THE 
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the Government, 


3 FLEET STREET, LONDON. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 








MAKERS OF 
PHYSICAL, PHYSIOLOGICAL, BOTANICAL, AND 
SCIENTIFIC APPLIANCES GENERALLY, 


Descriptions of which may be obtained on application. 


Drawings made on Stone and Wood, and the most refined work in Lithography 
and Colour Printing, as well as the various processes connected with 
Photography, done on the premises. 


Sole Authorized Makers of Pror. Ew1nc’s SEISMOMETRIC APPARATUS. 
Quartz Fibres made as described by Mr. C. V. Boys, 


Agents for the Microscopes of Cart Zeiss, of Jena, and for the Earthquake 
Model viaena in Japan) of Pror. Sekiya. 


Now aie Vol. XI., No. 3. 
Price to Subscribers 21s. per Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 
Edited by MICHAEL FOSTER, M.D., F.R.S. 
Published by the Proprietors and sold on their behalf at 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY'S WORKS, 


ST. TIBB’S ROW, CAMBRIDGE, 


THURSDAY, JULY 17, 1890. 





[PRICE 15 CENTS. 


{All Rights are Reserved. 


NALDER BROS. & CO. 


MAKERS OF ALL CLASSES 
OF VERY HIGHLY 
ADJUSTED 


RESISTANCE COILS, 
LEGAL AND B.A. OHMS, 


ALSO 


} TRUE UNITS. 
NALDER BROS. & CO., 


132 HORSEFERRY ROAD, 
WESTMINSTER. 


TELEPHONE No. TELEGRAPHIC ADDRESS, 
3120. SECOHM, LONDON. 


THE RACES. 


NEGRETTI & ZAMBRAS 














CELEBRATED BINOCULARS. 
TWO AND THREE GUINEAS, 
AND UPWARDS, IN SLING CASE, COMPLETE, 


NEGRETT!I & ZAMBRA, 


ScrentiFic INSTRUMENT MAKERS TO THE QUEEN, 


HOLBORN VIADUCT, EC. 


45 CORNHILL, att "REGENT STREET, 
PHOTOGRAPHIC STUDIO—CRYSTAL PALACE, SYDENHAM. 
TELEPHONE No. 6583.’ Telegraphic Address—“ Necrerti, Lonpon.” 





NATURE 


ST. THOMAS'’S HOSPITAL 
MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


TWO ENTRANCE SCIENCE SCHOLARSHIPS, of 125 Guineas and 
460 respectively, open to all First-Year Students, will be offered for Compe- 
a in SEPTEMBER 1890. 

cial Classes are held throughout the Year for the PRELIMINARY 
sc ENTIFIC and INTERMEDIATE M.B. Examination of the Uni- 
versity of London, and may be joined at any time. 

Entries may be made to Lectures or Hospital Practice, and Special 
Arrangements are made for Students entering in their Second or subsequent 
Years ; also for Dental Students and for Qualified Practitioners. 

Prospectus and all Particulars may be obtained from the Medical 


Secretary, Mr. GzorGe RENDLE. 
E. NETTLESHIP, Dean. 





“MERCHANT ‘VENTURERS’ SCHOOL, 
BRISTOL. 


The following MASTERS are required for Next Term (SEPTEMBER 
11), viz., a Physical and Mathematical Master, Salary about £250; and a 
Chemical and Metallurgical Master, Salary about £150. 

Particulars can be obtained from Georce H. Pope, Merchants’ Hall, 

sristol, to whom Applications for these Posts must be sent not later than 
JULY 10 instant. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 

Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


UNIVERSITY COLLEGE, BRISTOL. | 


The SESSION 1890-91 will begin on OCTOBER 1. 
for Persons of either Sex, above the 7 School Age, the means of 
continuing their Studies in SCIENCE. ANGUAGES, HISTORY, 
LITERATURE, and THE ORY of MUSIC. “The CHEMICAL, PHYSI- 
CAL, ELECTRICAL, ENGINEE RING, GEOLOGICAL, and BIO- 
LOGICAL LABORATORIES are open Daily. The Engineering Depart- 
ment includes Civil, Mechanical, Electrical, and Mining Engineering and 
Surveying ; and special arrangeme nts for practical work have been made with 
various Engineers in and near Bristol. Information with regard to the lodging 
of Students may be obtained on application. Several SCHOLARSHIPS are 
tenable at the College. 

ENGINEERING EDUC 
Bristot.—Courses of Civil, Mechanical, Elec- 
trical, and Mining Engineering. Mineralogy and Applied Geology for 
Civil and Mining Engineering. ’Facilitie $ are offered | in the way of College 
Scholarships. Engineering Works Scholarships, and special arrangements 
for entrance into professional life. 

CALENDAR, containing full information, price 1s. (by post, 1s. 3¢.). 

For Prospectus and further information, apply to 

JAMES RAFTER, Secretary. 





The College supplies 


CATION. 


University COLLEGE, 


~ UNIVE RSITY COLLEGE, BRISTOL. 
CHEMICAL DEPARTMENT. 
ProrEessoR—SYDNEY YOUNG, D.Sc. 
LECTUS RER—ARTHUR RICHARDSON, Ph.D. 

The SESSION 1890-91 begins on OCTOB ER xr. Lectures on Inorganic, 
Organic, Advanced, Analytic al, and Photographic Chemistry will be delivered 
during the Session. The Laboratories are fitted with the most Recent Im- 
provements for the study of Practical Chemistry in all its branches. In the 
Evening, Lectures on Inorganic Chemistry and on Photographic Chemistry, 
at Reduced Fees, are delivered. Several ScuoLarsutps are tenable at the 
College. 

CALENDAR, containing 

For Prospectus and further particulars, 


full information, price 1s. (by post, 1s. 3¢.). 
apply to 


JAMES RAFTER, Secretary. 





THE UNDERSIGN ED, just returned from 
America, would be glad to UNDERTAKE SCIENTIFIC WORK of 
any suitable kind, preferably i in connection with we Botany, or 
Conchology.—T. D. A. CockERELL, 3 Fairfax Road, Bedford Park, 
London, W. 


ASTRONOMICAL INSTRUMENTS by 


BROWNING, good as new. Position Micrometer, £8; Dynameter, tos. 
—Wartson, 19 Bloomfield Terrace, Gateshead. 


Just Published, 8vo, Cloth, Price 16s 


THE PHILOSOPHY OF TUMOUR- 
DISEASE: a Research for Principles of its Treatment. By C. PIT- 
FIELD MITCHELL, Member of the Royal College of Surgeons. 
England; Author of e Dissolution and Evolution and the Science of 
Medicine,” &e. 

WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London ; 

and 20 South Frederick Street, Edinburgh. 








[JuLy 17, 1890 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH ROAD, 
BIRMINGHAM, 

Who last week sent to his subscribers Coleps hirtus, with sketch and 
description. He also sent out Leptodora hyalina, Fredericella sultana, 
Paludicella Ehrenbergi, Argulus foliaceus, Philodina roseola, Floscularia, 
Corethra plumicornis, Melicerta ringens, Stephanoceros ; also Amoeba, 
Hydra, Vorticella, Crayfish, Dog-Fish, Amphioxus, and other Specimens 
for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for 108. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 
MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. Late 277 STRAND. 


A Large Collection of Beautiful Mineral Sate! including a VERY 
FINE GROUP OF SENARMONTITE CRYSTALS, VERY BRIL- 
LIANT MANGANITES, WULFENITES, VANADIMITES, HAR- 
MATOME, from Oberstein and Scotland; NATROLITES, Auvergne ; 
CHILDRENITES, ARAGONITES, and MELANOPHLOGITE. 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 

CHISELS, and BLOWPIPE APPARATUS. 


Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Catalogues Free. 








Lessons given. 





F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest, 


Mr. But er has lately obtained and has now on view a fine series of 
banded blue Fluors, rare Calcites, Quartz afier Barytes, and doubly ter- 
minated Quartz from Cumberland, Mylonite Schist and other interesting 
Scotch Roc ks, some thousands of Oolitic Fossils, including the Bravender 
Collection, new Rock-slides illustrative of Teall’s “ Petrography,” and a 
selection of specimens of Amphioxus (6d. each) preserved in different media. 
Arrangements have been made for the supply of Scyllium and other Zoological 
Specimens to order. 


MINERALOGY AND GEOLOGY. 


SPECIAL —_ TYPICAL COLLECTIONS FOR STUDENTS, 
ECTURERS, AND MUSEUMS. 





EVERY REQUISITE FOR PRACTICAL WORK, CABINETS. 
ASES, APPARATUS OF ALL KIN DS. 


The ome. Stock in England of Rocks, Rock-Sectiors, 
Minerals, Fossils. 
New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 





GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. zoo Specimens, 255. ; 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


OSTEOLOGICAL SPECIMENS, 
ae 5g ie BROS., 49 Hardman Street, Liverpool 
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SILVERED- GLASS REFLECTING 


TELESCOPES. 

CALVER’S well-known TELESCOPES received the Highest Award for 
“‘ Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Chel:nsford. 


WEAK AND DEFECTIVE SIGHT.— 
SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND. Surgeon, daily, at HoRNE AND THORNTHWAITE’S, 
Opticians to the Queen, 416 Strand, London. The weak-sighted should 
read Ackland’s ‘‘ Hints on Spectacles.” éd., post free 


“WEATHER FORECAST INSTRUC- 


TION CHART,” for hanging alongside Barometers. Post free, 7}¢.— 
Ackroyp, The Ww naaemeps, Birkenshaw, Leeds. 





KING, MENDHAM, & Co., 


Electrical Engineers 
AND 

Manufacturing Electricians, 

SPECIALTIES.—K.M.B. Patent 
Pocket Galvanometer. Price, Post free, 
12s. 9d. ; Case, 1s. 6d. extra. Testing 
Instruments, Primary Batteries, Wims- 
hurst Machines of Improved Pattern. 
Western Electrical Works, 

BRISTOL. 


New ILtustTrATED CATALOGUE, 
Post free, 4}d. 
Specially compiled List of Electrical 
Publications, past free, 2d. 


SONS, Limireo, 


MAKERS OF 


CHEMICAL, PHILOSOPHICAL, AND 
PHOTOGRAPHIC APPARATUS, 


22 GARRICK STREET, COVENT GARDEN 
LONDON. 








CHEMICAL APPARATUS of every description for Analytical Opera- | 


tions and Experiments of Demonstration. 

APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 
nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
of Physical Science. 


SEND FOR CATALOGUES, FREE ON APPLICATION. 


MCLEOD’S 


SUNSHINE RECORDER. 


EFFECTIVE. 





Now Ready, Fifth Edition. With 57 Engravings, Post 8vo, 7s. 6d. 
PRACTICAL CHEMISTRY AND 
QUALITATIVE ANALYSIS, 


SPECIALLY ADAPTED for COLLEGES and SCHOOLS. | 
| Dr. H. Grattan Guinness, &c. Patent Pamphagos Lantern Science Lecture 
| Sets. 
| 300 Pages, rs. ; 
) Specialist, Brewster House, Mortimer Road, Kingsland, N. 


By FRANK CLOWES, D.Sc., 
Professor of Chemistry in University College, Nottingham. 


London: J. & A, CHURCHILL, 11 New Burlington Street. 


" SPECTROSCOPES & SPECTROMETERS 
TELESCOPES OR LABORATORY USE, 


With ‘* Rowlands’s”’ Metal Gratings, or with Prisms of every Description. 


DISK PRISMS AND MOUNTINGS 


For Photographing the Stars on Secchi’s Plan. 


A. HILGER, 
Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD ROAD, 
Lonpon, N.W. 


GOLD MEDAL, Highest Award, Inventions Exhibition, 
1885 


man STANLEY tas 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C 


RUDOLPH KOENIG 


(DR. PHIL.). 


ACOUSTICAL INSTRUMENTS 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND 


NEW ILLUSTRATED CATALOGUE, 


Containing Price Lists in French, English, and German. 100 Pages, 
132 Engravings. Post Free, 3 Francs. To Scientific Institutions Free. 


Paris—27 Quai d’'Anjou—Paris. 


phere 
The 
jual to 
set up. 
atitude ; 


ack and 
ace the instrument 


per’s Hill 
age of the sun on 


a cylindrical me- 
The s 


Maker, 
JAMES J. HICKS, 
| 8,9, & 10 Hatton Garden, London, E.C. 


aper placed in the base. 


instrument must be placed with its vertical 
plane in the meridian and inclined with the 
sphere upwards so that the axis of the camera 
makes an angle with the horizontal ec 
the latitude of the place at which it is 

as merely to pl 


a, Opposite to the lens of which is a 
an. 


thin glass sphere silvered inside. 
PRICE £6 15s. 


This ingenious instrument, which is the inven- 
Further Particulars on Application to the | 


; tion of Prof. McLeod, F.R.S., of Coo 
is mounted on a slide provided with r 


| pinion for focussing the im 
The support is constructed to suit the 1 


College, Staines, consists of 


the observer h 
in the meridi 


tallic camer. 
| the sensitised p 


TO SCIENCE LECTURERS. 
See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN 
| TERN, used by W. Lant Carpenter, Esq., Prof. Forses, B. J. MALDEN, 


Esq. New Oxyhydrogen Microscope. Grand Results. Docwra Triple, 
Prize Medal, Highest Award. Suppiied tothe Royal Polytechnic Institution, 


Elaborately Illustrated Catalogue» 
HUGHES 


Novelties Cheapest and Best. 
Postage, 5d. Smaller do.,6d. Pamphlets Free. 
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xcil NATURE 
- _ Just Published, Price —— 
No. ror. 
THE NATURAL HISTORY | 


SCIENTIFIC BOOK CIRCULAR. | 


NEW PURCHASES IN BOTANY & ZOOLOGY 


From the Libraries of the late Rev. Cuurcuitt Bapincton, D.D., late 
Fellow of Saint John’s College, Cambridge, Joun LeiGu, Esq., and Dr. 
Joun Percy, F.R.S., F.G.S. 

Upwards of 800 Valuable Works. 


WILLIAM WESLEY & SON, 28 Essex Street, Strand, London, W.C. 


DEATH AND DISABLEMENT BY ACCIDENT. 
THE RAILWAY PASSENGERS’ ASSURANCE COMPANY 


Assures £1000 at Death and Full Benefits at £4 per Annum. 
HON. EVELYN ASHLEY, Chairman. 
Annual Income £250,000. 





Ready this Day, Royal 32mo, Oblong, 5s., Leather. 


THE ELECTRICAL ENGINEER’S 
POCKET-BOOK of MODERN RULES, FORMUL. TABLES, 
and DATA. By H. R. KEMPE, M.Inst.E.E., A.M.Inst.C.E., 
Technical Officer,$Postal Telegraphs. 


| London: CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, E.C. 





Just Published, Crown 8vo, 5s., Cloth. 


ELECTRIC LIGHT FITTING. A Hand- 
book for Working Electrical Engineers. Embodving Practical Notes 
on installation Management. By JOHN W. URQUHART, Elec- 
trician, Author of ‘‘ Electric Light,”’ &c. 

London: CROSBY LOCKWOOD & SON, Stationers’ Hall Court, E.C. 





Now Ready, Price 15s. 
Printed by Order of the Trustees of the Australian Museum, Sydney. 
Volume IT., Part I.. o 


AUSTRALIAN LEPIDOPTERA and their 
TRANSFORMATIONS. By the late ALEXANDER WALTER 
SCOTT. With Illustrations drawn from the Life by his Daughters, 
Harrier Morcan and HELena Forpe. Edited and Revised by 
ARTHUR Stbney OuuirF and HELENA ForpDe. 

The Work will be published in Parts, each containing Three Foolscap (17 
by 134) Plates coloured by hand, and only those species of which the trans- 
formations were known to Mr. Scort will be figured. 

A Fresh Issue of Parts I., II., and III., forming Volume I. of the Work 
(London, 1864, Van Voorst, Nine Coloured Plates), will shortly be available 


| for Purchase. 


80,000 ANNUAL POLICYHOLDERS. 
Invested Capital and Reserve Fund £285,000, 
COMPENSATION PAID, 


£2,750,000. 
West End Offce:-8 GRAND HOTEL BUILDINGS, W.C. 
Head Office :—64 CORNHILL, LONDON, E.C. 


W. D. MASSY, 
A. VIAN, 


} Secretaries, 





Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 
THIS 


HOLLOWAYS PILLS |>aeaae 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI-~ 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 


BRYCE-WRIGHT’S MUSEUM, 


26 SAVILE ROW, LONDON, W. 


(OFF REGENT STREET), 


Contains Minerals, Precious Stones, Stone Implements (Palzo- 
lithic and Neolithic) ; also New Zealand Jade Meres, Tikis, and 
other Savage Weapons, Bronze Implements ; Works of Art in 
Jade, Rock Crystal, &c.; Vases and Table-Tops in Stone; | 
Arms and Armour, and other Specimens of Natural History, all | 
of which are 











FOR SALE AT THE LOWEST PRICES. 
ESTABLISHED 1845. 


Boxes sent upon Approval. 
Man spricht Deutsche, 


On parle frangais. 





The Work may be obtained from KEGAN PAUL, TRENCH, TRUB.- 
NER, & CO., Ludgate Hill; GURNEY & JACKSON, Paternoster 
Row; and H. SOTHERAN & CO., Strand, London. 





MANUSCRIPT COPYING 


By Typewriter. Special attention given to Papers on Technical Subjects 
for Public Reading. 
Price, rs. 3¢. per 1000 Words. Manifold Copies, rs. per 1000 Words. 


STANDARD TYPEWRITING CO., go & gx = St. (third floor), E.C. 
and at 38 Arlington Square, N., and 41 Goldney Road, W. 





ILIFFE & SON'S LATEST PHOTOGRAPHIC 
PUBLICATIONS. 


THE PROCESSES OF PURE PHOTO- 
GRAPHY. By W.K. BURTON, C.E., and ANDREW 
PRINGLE. A Standard Work, very Complete, and Freely 
Illusi=ted. Price 4s. 6d. ; Post free, 4s. 10d. 


PRACTICAL PHOTO-MICROGRAPHY 
BY THE LATEST METHODS. By ANDREW 
PRINGLE, F.R.M.S., President of the Photographic 
Convention of the United Kingdom, 1889. Beautifully 
Illustrated with Six Full-Page Plates. Specially interesting 
to the Medical Profession, and those desirous of promoting 
Physiological Research by Photographic Methods. Price 
10s. 6d. ; Post free, IIs. 


|THE INTERNATIONAL ANNUAL (of 


Anthony’s Photographic Bulletin), Vol. III., 1890-91. 
Edited by W. JEROME Harrison, F.G.S., and A. H. 
ELLioTT, Ph.D. An Unequalled Guide to the Latest 
Developments and Processes of Photography, containing 
Twenty-two Full-Page Illustrations, and 480 Pages of 
reading matter by 186 English, American, and Continental 
Contributors. Price 2s. ; Post free, 2s. 44d. 


THE ENCYCLOPAEDIA OF PHOTO- 
GRAPHY. By WALTER E. WOODBURY. With 
over 1000 References, and illustrated with 200 Explanatory 
Diagrams and Sketches. Complete in Twelve Monthly 
Parts, beginning July 1890. Subscription 7s. ; each Part 
6d. ; Post free, 7. 

COLLOTYPE AND PHOTO-LITHO- 
GRAPHY. By Dr. JULIUS SCHNAUSS. Translated 
with the sanction and assistance of the Author by E. C. 
MIDOLETON. Together with all the Original Illustrations, 
and an Appendix on Steam Presses by the Translator. 
Price 5s. ; Post free, 5s. 44d. 

PHOTOGRAVURE. By W. T. Witkinsoy. 
A Complete Text-book on the subject. With Illustrations. 
Price Is. 6d. ; Post free, 1s. 74d. [Zu the press. 
London: ILIFFE & SON, 3 St. Bride Street, E.C 
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See. 852 99 HATTON GARDEN, 
London, E.C, 


and Profession. 


eee saeteineiim APPARATUS 


Of every description. 


“OPTIMUS” PHOTOGRAPHIC SETS “OPTIMUS” MACAZINE CAMERA “OPTIMUS” PHoTocraPHic Lenses 


With Tripod and every necessary complete. | 


| 


tries Twelve — 


Carri 
For Plates Dry Pls Plates. 


For Plates 


4t by 34, €4 by 42, | No Dark Slides. 


£5 15s. Plates changed 
| by turning a 
Button. 


Pictures 4} by 3} inches. 


RAPID EURYSCOPE. 


The most 
convenient 
yet invented. 


‘* There is no doubt of 
its proving a most use- 
‘ul lens.’"—J. TratLu 
Tayior, British F¥our- 
nal of Photography. 


Price, 
with Lens and 
Shutter, 

6 6s. 





WIMSHURST MACHINE. 
Works in any Weather. Size giving 4: Sparks, £4 10s. 


ACOUSTIC APPARATUS. 


CHEAP 


SCHOOL APPARATUS. 


Approved by Science and Art Department. 


CATALOGUES FREE. 


EARVEWYW @Q PEASE, 


6, CHARING CROSS ROAD, W.C. 





NERVOUS EXHAUSTION. 


PULVERMACHER’S WORLD-FAMED 
GALVANIC BELTS 


for the Cure of Nervous Compraints have received Testimonials from three 
Physicians to Her Majesty the Queen, and over Fifty Members of the Royal 
College of Physicians of London. 


The distressing symptoms of NERVOUS EXHAUSTION, loss of 
MUSCULAR POWER, RHEUMATISM, SCIATICA, PARALYSIS, 
EPILEPSY, &c., are speedily removed by means of 


PULVERMACHER’S World-famed Galvanic Belts, 


which convey the electric current direct to the affected parts, gradually 
stimulating and strengthening all the nerves and muscles, and speedily 
arresting all symptoms of premature waste and decay. 


Dr. Vines, Fellow of the Royal College of Physicians, writes, September 
19, 1885 -— “ Having used Mr. PULVERMACHER’S BELTS for many 
years, in the course of medical practice, I am ina position to speak of their 
great value as a curative agent in cases of nervous disease or functional 
malady where Electricity i is likely to be serviceable. I am entirely convinced 
of their efficacy.” 

Dr. C. HANDFIELD Jones, F.R.C.P., F.R.S.. Physician to St. Mary’s 
Hospital, says :—*‘ I am satisfied that Mr. PULVERMACHER isan honest 
and earnest labourer in the field of science, and I think he deserves to meet 
with every encouragement from the profession and scientific men.” 


Sir Cuartes Locock, Bart., M.D., says :—‘* PULVERMACHER’S 
BELTS are very effective in neuralgia and rheumatic affections, and I have 
oe them largely in my practice for other similar maladies, paralysis, 


For full Price List and Particulars see new Pamphlet, 


“GALVANISM : Nature’s Chief Restorer of Impaired 
Vital Energy.” Post free from 


PULVERMACHER’S 
GALVANIC ESTABLISHMENT. 


194 REGENT STREET, LONDON, W 
ESTABLISHED OVER FORTY YEARS. 





unrivalieo.] SPECTACLES. wnrivatteo. 


MR. FOURNET, 
Author of ‘‘ The Philosophy of Sight,” 
By means of his VALUABLE PATENT REFRACTOMETER, SILVER 
MEDAL, PARIS EXHIBITION, 1889, 


OUTRIVALS 
AT PRESCRIBING FOR SPECTACLES 
The Most Eminent Surgeon-Oculists of the Day, 

All Oculists’ Prescriptions should be checked by this Valuable Instrument. 
Those wear.ng or about to wear Spectacles are confidently recommended to 
have their Sight Tested by Mr. FOURNET’S REFRACTOMETER. 
CONSULTATION FEE, FIVE SHILLINGS. 

18 BENTINCK ST., WELBECK ST., S.W. Ir till 5. 
Appointments desirab!e, 


Spectacles at Civil Service Prices. 


THE ZOOLOGIST: 

A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. HARTING, F.L.S., F.Z.S,, member of the 
British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds ; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoologicai 
journals of important and interesting articlesin various branchesof zoology. 

There are occasional woodcuts. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 








On the 1st of every Month, Price Sixpence. 
THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY, 

Edited by Ricuarp Soutn, F.E.S., 

With the Assistance of 

H. W. Bares, F.L.S., F.E.S., &c. 
T. R. Bitiups, F.E.S. Dr. D. SHarP, F.Z.S., F.E.S., &c. 
W. Lucas Distant, F.E.S. &c. G. H. Verratt, F.E.S. 
Epwarp A. Firtcu, F.L.S., F.E.S. W. Warren, M.A, F.E.S, 
MartTIN Jacosy, F.E.S. J. J. Weir, .L.& > F.Z.S., F.E.S. 
J. H. Leecn, B.A., F.L.S, F.E.S. F. B. Wurre, M.D., F.L.S., F.E.S 

There are frequent Lithographed Plates by the best Entomological 
Artists, and occasional Woodcuts. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden. 
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MESSRS. MACMILLAN AND CO.'S NEW BOOKS 

a a s 

THE PRINCIPLES OF ECONOMICS. By Arrep Marsnatt, M.A., Professor 
of Political Economy in the University of Cambridge, Fellow of St. John’s College Cambridge, sometime Fellow of Bal 
College, Oxford. 2 Vols, 8vo. Vol. I. 12s. 6d. nett. 
; FOURTH EDITION. 

THE METHODS OF ETHICS. By Henry Sinewick, M.A., LL.D., Knightbridg 
Professor of Moral Philosophy in the University of Cambridge, Author of ‘‘ The Principles of Political Economy,” ‘‘ Outlines 
of Ethics for English Readers,” &c. Fourth Edition, Revised. Demy 8vo, 14s. 


THE ADVANCEMENT OF SCIENCE; Occasional Essays and Addresses. By 
E. RAY LANKESTER, M.A., LL.D., F.R.S. 8vo, 10s. 6d. 

FIFTY YEARS OF SCIENCE. Being the Address delivered at York to the 
British Association, August 1881. By the Right Hon. Sir JOHN I.UBBOCK, Bart., M.P., F.R.S., D.C.L., LL.D., 
President of the Association ; Principal of the London Working Men’s College; President of the London Chamber of 
Commerce ; and Vice-Chairman of the London County Council. Fifth Edition. Crown 8vo, 2s. 6d. 


PURE LOGIC: AND OTHER MINOR WORKS. BY W. STANLEY 
JEVONS, M.A. (Lond.), F.R.S., LL.D. (Edin.), Edited by ROBERT ADAMSON, M.A., LL.D., Professor of Logic 
at Owens College, Manchester, and HARRIET A. JEVONS. Witha Preface by Prof. ADAMSON.  8vo, Ios. 6d. 

CAPITAL AND INTEREST. A Critical History of Economical Theory. By 
EUGEN V. BOHM-BAWERK, Professor of Political Economy in the University of Innsbruck. ‘Translated, with a Pre- 
face and Analysis, by WILLIAM SMART, M.A., Lecturer on Political Economy in Queen Margaret College, Glasgow 
8vo, 145. 

PHYSIOLOGICAL BOTANY.—I. Outlines of the Histology of Phznogamous 
Plants. II. Vegetable Physiology. By GEORGE LINCOLN GOODALE, A.M., M.D., Professor of Botany in 
Harvard University. Being Gray’s ‘‘ Botanical Text-book.” Sixth Edition. Vol. IL, 8vo, ros. 6d. 


REFLECTIONS ON THE MOTIVE POWER OF HEAT AND ON 
MACHINES FITTED TO DEVELOP THAT POWER. From the Original French of N. L. S. CARNOT, Graduate 
of the Polytechnic School. Edited by R. H. THURSTON, M.A., LL.D., Director of Sibley College, Cornell University 
U.S.A., Officier de l’ Instruction Publique de France. With Portrait. Crown 8vo, 7s. 6d. 

AN INDEX TO SIR GEORGE GROVE’S *“*DICTIONARY OF MUSIC.” 

DICTIONARY OF MUSIC AND MUSICIANS. An Index and Catalogue of 
Articles contributed by each Writer to Sir GEORGE GRrove’s “Dictionary of Music.” By Mrs. EDMOND R 
WODEHOUSE, 8vo, 7s. 6d. 

FIRST LESSONS IN POLITICAL ECONOMY. By Francis A. WaALtken, 
Ph.D., LL.D., Author of ‘* Political Economy,” ‘‘ The Wages Question,” &c. Crown 8vo, 55. 

AN ELEMENTARY TREATISE ON TRILINEAR CO-ORDINATES 
THE METHOD OF RECIPROCAL POLARS, and the THEORY OF PROJECTIONS. By the Rev. N. M 
FERRERS, D.D., F.R.S., Master of Gonville and Caius College, Hon. LL.D. (Glasgow). Fourth Edition. Crow 
8vo, 6s. 6d. 

ELEMENTARY ALGEBRA. By Cnartes Smitn, M.A., Master of Sidney) 
Sussex College, Author of ‘‘Conic Sections,” ‘A ‘Treatise on Algebra,” &c. Second Edition, Revised and Enlarged 
Globe 4to, 45. 6d. 


SANDHURST MATHEMATICAL PAPERS, FOR ADMISSION INTO THE 
ROYAL MILITARY COLLEGE FOR THE YEARS 1881-89. Edited by E. J. BROOKSMITH, B.A., LL.M., St 
John’s College, Cambridge ; Instructor of Mathematics at the Royal Military Academy, Woolwich. Crown 8vo, 3s. 6u. 

ARMY PRELIMINARY EXAMINATION, SPECIMENS OF PAPERS SET 
AT THE, 1882-89. With Answers to the Mathematical Questions. Subjects: Arithmetic, Algebra, Euclid, Geometri 
Drawing, Geography, French, English Dictation. Crown 8vo, 3s. 6d. 

POPULAR EDITION. PRICE EIGHTEENPENCE. 

A SEASON IN SUTHERLAND. By Sir Jonn Epwarps-Moss, Bart. Crown 
8vo, Sewed, Is. 6d. 

The Saturday Review says :—‘* It is a delightful little volume for the lounger in summer shade, or for the tourist who likes a 
Jittle sport and natural history when rambling. Who loves these, and loves a garden too, will thank Sir John Edwards: Moss 
for as pleasant a book as could be desired.” 

PRIMER OF BOOK-KEEPING. By J. THORNTON. Author of “ First 
Lessons in Book-keeping,” &c. 18mo, Is. [4 Key will be ready immediately. 

THE LIBRARY REFERENCE ATLAS OF THE WORLD. A Complete 
Series of Eighty-four Modern Maps. By JOHN BARTHOLOMEW, F.R.G.S., with General Index to 100,000 


Places. Half-Morocco, Gilt Edges, Folio, £2 12s. 6d. net. : 
** This work has been designed with the object of supplying the public with a thoroughly complete and accurate Atlas 0! 


Modern Geography in a convenient reference form and at a moderate price. 
The Spectator says :—‘‘ A book of sterling value, which should take its place at once as a standard book, is the ‘ Librar) 


Reference Atlas of the World,’ by John Bartholomew, F.R.G.S.” 
MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN AND CO.'S MATHEMATICAL WORKS. 


HIGHER MATHEMATICS. 


Elementary Dynamics of Particles and Solids. 
W. M. HICKS, M.A., F.R.S., Principal, 
Crown 8vo.__ 6s. 6d. 

Curve Tracing in Cartesian Co-ordinates. By Witt1am 
WOOLSEY JOHNSON, Professor of Sf agg +7 the U.S. Naval 
Academy, Annopolis, Maryland. Crown 8vo. 4s. 

A Treatise on Ordinary and Differential Equations. 
By the same Author. Extra Crown 8vo. 15 

Examples in Physics. By D. E. fogs, B.Sc., Professor 
of ene in University College of Wales, Aberystwyth. 


By | 
Firth College, Sheffield 


Fcap. 8vo. 
teivodnetion to Quaternions, with Numerous Examples. 
id P. KELLAND, M.A., F.R.S., and P.G. TAIT, M.A., Professors in 
e Department of Mathematics i in the University of Edinburgh. Second 

I lition. Crown 8vo. 7s. 6d. 

How to Draw a Straight Line: a Lecture on Linkages. 
Fy A. ‘ KEMPE. With Illustrations. Crown 8vo. 158. 6d. (Nature 
Series. 

The Tischentos of Machinery. By A. B. W. Kennepy, 
F.R.S., M.Inst.C.E., &c. With Illustrations. Cr. 8vo. 12s. 6d. 

Differential Calculus for Beginners, By ALEXANDER 
KNOX Fcap. 8vo. 35. 6d. 

Higher Trigonometry. By the Rev. J. B. Lock, M.A. 
Fifth Edition. Globe 8vo. 4s. 6d. 

Dynamics for , Beginners. By the same Author. 
Edition. Globe 8vo. ~3s. 6d. 

Elementary Statics, By the same Author. 
Globe 8vo. 4s. 6d. 

Chemical Arithmetic. With 1200 Examples. By SYDNEY 
LUPTON, M.A., F.C.S., F.1.C., formerly Assistant Master in Harrow 
School. Second Edition. Fcap. 8vo. 45. 6d. 

Physical Arithmetic. By ALEXANDER MACFARLANE, 
M.A., D.Sc., F.R.S.E., Examiner in Mathematics to the University of 
Edinburgh. Crown 8vo. 78. 6d. i 

Kinematics and Dynamics. An Elementary Treatise, 
By JAMES GORDON MACGREGOR, M.A., D.Sc. With 


lilustrations. Crown 8vo. ros. 6d. 
By | 


MANSFIELD MERRIMAN, Professor of Civil Engineering at Lehigh 
University, Member of the American Philosophical Society, American 
Association for the Advancement of Science, &c. Demy 8vo. 3s. €d. 

Elements of Descriptive Geometry. By J. B. Mirrar, 

Assistant Lecturer in “wanes in Owens College, Sistine, 
Sse al Edition. Crown 8vo. 6s. 

Weekly Problem Papers, With Notes intended for the 
e of Students preparing for Mathematical Scholarships, and for the 
‘unior Members of the Universities who are reading for Mathematical 

Honours. By the Rev. JOHN J. MILNE, M.A., Private Tutor, 
Member of the London Mathematical Society, late Scholar of St. John’s 
College, Cambridge. Pott 8vo. 4s. 6d. 

Solutions to “Weekly Problem Papers.” 

uthor. Crown 8v0. tos. 6d. 

Companion to ‘Weekly Problem Papers.” 
same Author. Crown 8vo. tos. 6d. 

A Treatise on the Theory of Determinants, With 
graduated Sets of Examples. For use in Colleges and Schools. By 
THOS. MUIR, M.A., F.R.S.E., a Master in the High 
School of Glasgow Crown 8vo. "7S. 

The Theory of Determinants in the Historical Order 
OF ITS DEVELOPMENT. Part I. DETERMINANTS IN 
GENE — Leibnitz (1639) to Cayley (1841). By the same Author. 
vo. 108. 6d 

Text-Book of Practical Logarithms and Trigono- 
METRY. By J. H. PALMER, Head Schoolmaster R.N., H.M.S. 
Cambridge, Devonport. Globe 8vo. 4s. 6d. 

An Elementary Treatise on Mechanics. For the use 
of the Junior Classes at the on e the Higher Classes in 

Schools.; By S. PARKINSON, Tutor and Prelector 
of S John’s College, ate dg With a "Collection of Examples. 
Sixth Edition, Revised. Crown 8vo. gs. 6d. 

lessons on Rigid Dynamics. By the Rev. G. Pir, 
M.A., late Fellow and Tutor of Queen’s College, Cambridge; Professor 

of Mathematics in the University of Aberdeen. Crown 8vo. . 

An Elementary Treatise on Conic Sections and Alge- 
BRAIC- GEOMETRY. With Numerous Examples and Hints for 
their Solution; especially designed for the use of Beginners. By G. 
H. PUCKLE, M.A. Fifth Edition, Revised. Crown 8vo. 7s. 6d. 

The Kinematics of Machinery. Outlines of a Theory of 
Machines. By Prof. F. REULEAUX. Translated and Edited by 


A. B, W. Kennepy, F.R.S., C.E, With 450 Illustrations. 
Medium 8vo. 21s. 


. Third 


Second Edition, 


By the same 


By the 


| 
| 
| 
| 








HIGHER MATHEMATICS (continued). 


Differential Calculus, 2n Elementary Treatise on the ; 
ounded on the Method of Rates or Fluxions.s By JOHN MINOT 
RICE: Professor of Mathematics in the United States Navy, and 
WILLIAM WOOLSEY JOHNSON, Professor of Mathematics at the 
United States Naval Acade my. Third Edition, Revised and Cor- 
rected. Demy 8vo. 18s, Abridged Edition, gs. 


Treatise on Marine Surveying. Prepared for the Use 
of Younger Naval Officers. With Questions for Examinations and 
Exercises principally from the Papers of the Royal Naval College. 
With the Results. By Rev. JOHN L. ROBINSON, Chaplain and 
Instructor in the Royal Naval College, Greenwich. With Illustrations. 
Crown 8vo. 7s. 6d. mye 
Treatise on the Dynamics of the System of Rigid 
BODIES. By EDWARD JOHN ROUTH, D.Sc., LL.D., F.R.S., 
Fellow of the U niversity of London, Hon. Fellow of St. Peter’ s College, 
a ambridge With Examples. Fourth and Enlz arged Edition. ‘Two Vols. 
o. Vol. I. Elementary Parts. 14s. Vol. II. he Advanced Parts. 14s. 

Stability of a Given State of Motion, particularly 
STEADY MOTION. By the same Author. Being the Adams Prize 
Essay for 1877. 8vo. 8s. 6d. P F 

Hydrostatics for Beginners. By F. W. SANDERSON, 
M.A., late Fellow of the University of Durham, and Scholar of Christ's 
College, Cambridge, Assistant Master in Dulwich College. Globe 8vo. 
4s. 6d. 

Nautical Surveying. By the late VICE-ADMIRAL 
SHORTLAND, LL.D., late Fellow of Pembroke College, Cambridge. 
Published by his W idow and Children. 8vo. ats. 

Conic Sections. By CHarves Smiru, M.A., Fellow and 
Tutor of Sidney Sussex College, Cambridge. Eighth Edition. Crown 
Bvo. 7s.6d. KEY. tos. 6d. 

An Elementary Treatise on Solid Geometry. Second 
Edition. By the same Author. Crown 8vo. 9s. 6d. 

A Treatise on Dynamics of a Particle. With Numerous 

Examples. By Prof. TAIT and W. J. STEELE, B.A. Sixth Edition, 

Revised. Crown 8vo. 12s 

Treatise on the Motion of Vortex Rings. By J. J. 

THOMSON, Fellow of Trinity College, Cambridge, and Cavendish 

Professor of Experimental Physics, Cambridge. Being an Essay to 

which the Adams Prize was adjntget in 1882 in the University of 

Cambridge. With Diagrams. 8vo. 6s. 

Applications of Dynamics to Physics and Chemistry. 
3y the same Author. Crown 8vo. 75, 6d. 

Works by I. TODHUNTER, M.A., F.R.S., D.Sc. 
Late of St. John’s College, Cambridge. 

Mechanics for _Beginners. With Numerous Examples. 
New Edition. 18mo.~ 4s.6d. KEY. 6s. 6d. 

An Elementary Treatise on the Theory of Equations. 
New Edition, Revised. Crown 8vo. 7s. 6d. 

Plane Co-ordinate Geometry, as Applied to the Straight 
Line and the Conic Sections. With Numerous Examples. New 
Edition, Revised and Enlarged. Crown 8vo. 7s. 6d. KEY. tos. 6d. 

A Treatise on the Differential Calculus, With Nume- 

Examples, New Edition. Crown 8vo. ros. 6d. KEY 
tos. 6d. P ° 

A Treatise on the Integral Calculus and its Applica- 
TIONS. With Numerous Examples. New Edition, Revised and 
Enlarged. Crown 8vo. 10s. 6d. KEY. os. 6d. 

Examples of Analytical Geometry of Three Dimen- 
SIONS. New Edition, Revised. Crown 8vo. 4s. 

A Treatise on Analytical Statics, With Numerous 
Examples. Fifth Edition.“ Edited by Prof. J. D. Everett, F.R.S., 
Crown 8vo. ros. 6d. 

| An Elementary Treatise on Laplace’s, Lamé’s, and 
BESSEL’S FUNCTIONS. Crown 8vo. tos. 6d. 


A 


la 


Solid Geometry and Conic ‘Sections, With Appendices 
on Transversals and Harmonic Division. For the Useof Schools. By 
Rev. J. M. WILSON, M.A., Head Master of Clifton College. New 
Edition. Extra fcap, 8vo. 3s. 6d. 

Woolwich Mathematical Papers, for Admission in the 
Royal Military Academy for a pags 1882—1889. Edited by E. J. 
BROOKSMITH, B.A., LL.M John’s College, Cambridge, In- 
structor of Ma oad og at co ‘Royal Military Ac: ademy, W oolwich. 
Crown 8vo. | 6s. 

Mathematical Problems, on Subjects included in the First 
and Second Divisions of the Schedule of subjects for the Cambridge 
Mathematical Tripos Examination. Revisedand Arranged by JOSEPH 
WOLSTENHOLME, D.Sc., late Fellow of Christ’s College, sometime 
Fellow of St. John’s College, and Professor of Mathematics in the Royal 
Indian Engineering College. New Edition, greatly Enlarged. 8vo. 18s. 


Examples for Practice in the use of Seven-Figure 
LOGARITHMS. By the same Author. 8vo. 55. 





MACMILLAN AND CO., 


L ONDON. (3] 





NATURE [JuLy 17, 1890 





Concentrated 


Cocoa 


This Cocoa is exceedingly soluble 





and easily digested. 


It makes a most Delightful 


“HAVE A CUP WITH ME?” Beverage for Breakfast or Supper. 


Lancet. —“‘ Pure, and very Soluble.” 
Medical Times —“Eminently suitable for Invalids.” 
Sir C. A. Cameron, M.D.—“‘I1 have never tasted Cocoa that 
I like so well.” 
W. H. R. Stanley, M.D—“It is the drink par excellence 
for Children.” 








HALF A TEASPOONFUL IS SUFFICIENT TO MAKE A CUP OF MOST DELICIOUS COCOA. 


FRY’S CHOCOLATE FOR EATING 


Is not only delicious, but is also highly nutritious and sustaining. It is much valued for 
Children, with whom it is a universal favourite. 





FORTY-THREE PRIZE MEDALS AWARDED TO 


J. §. FRY & SONS, BRISTOL, LONDON, & SYDNEY. 





” Printed by RIcHARD CLAY AND Sons, LIMITED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Publish« 1 by 
MACMILLAN AND Co., at 29 Bedford Street, Strand, London, W.C., and 112 Fourth Avenue, New York.—Tuurspay, July 17, 189° 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1082, VOL. 42.] THURSDAY, 


Registered as a Newspaper at the General Post Office.) 
THE NEW PATENT WATKIN ANEROID BAROMETER. 


mongst several unsolicited * Testimonials 
the two following have been received by the 
maker :— 
THE OBSERVATORY, MELBOURNE, 
October 10, 1888. 
Dear S1r,—The Watkin Aneroid 
only reached me three weeks ago, 
I am very much pleased 
with it, and have givenita 
pretty severe trial with very 
satisfactory results. 
(Signed) R. J. ELuery. 


Now MADE 
IN 
Frat WATCH 


EpIngurGH, May 31,’89. | 


Dear Sir,—I have just 
returned from a six weeks’ 


| stay at the Ben Nevis Ob- | 
if] servatory, and while there | 
had an opportunity of test- | 


ing the admirable qualities 


of your new ‘“ Watkin” | 


Aneroid. The result has 


been most satisfactory, the | 


extreme error noted being 
only about y45 of an inch. 
During my stay at the Ob- 
servatory the Aneroid was fre- 
quently tested by taxing it down 


2000 feet and then comparing it | 


with the standard on my return. 


The results obtained speak volumes for the high-class workmanshipand great | 


accuracy you have attained in the —a- of this instrument. 
(Signed) R. C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 
J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 


JULY 24, 
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[All Rights are Reserved. 


BINOCULAR TELESCOPES. 


These Instruments are the most 
powerful Binoculars that can be made 
to be sufficiently portable for the 
tourist’s use; their magnifying power 
is very great. They should be re- 
garded as Telescopes ; and where there 
is a sufficient amount of light, objects 
may be easily made out by them which 
would be invisible with any ordinary 
Binocular. 

BINOCULAR TELESCOPE, 
with turning motion in centre 
to adjust it to the width of the 
eyes, in Solid Sling Leather 


Case eae ee 


Illustrated Catalogue of Binoculars post 
free. 





JONHUN BROW NING, 
63 STRAND, LONDON, W.C. 





“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Aritish Medical Journai. 


BECK'S 


£2 2s. to £5 5s. 


Is 

made 

through- 

out in brass, 

neatly ja- 

panned, and is 

not only first-rate 

in optical qualities, 

but is now a handsome, 

well-finished Instrument. 
POSOSOCCOSSOOSOOSOOOOS 


R. & J. BECK, 68 Cornhill, London, E.C. 





THE RACES. 


NEGRETTI & ZAMBRA'S 





CELEBRATED BINOCULARS. 
TWO AND THREE GUINEAS, 
AND UPWARDS, IN SLING CASE, COMPLETE, 


NEGRETTI & ZAMBRA, 


ScientTiF1c INSTRUMENT MAKERS TO THE QUEEN, 


HOLBORN VIADUCT, EC. 


45 CORNHILL, ett} REGENT STREET. 
PHOTOGRAPHIC STUDIO—CRYSTAL PALACE, SYDENHAM. 
TELEPHONE No. 6583. Telegraphic Address—‘‘ NFcRETTI, Lonpon,” 
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ST. THOMAS'S HOSPITAL MEDICAL | ||VING SPECIMENS FOR THE MIGROSCOPE. 


| 


SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


_. The WINTER SESSION of 1890-91 will open on WEDNESDAY, 
OCTOBER 1, when the Prizes will be distributed at 3 p.m. by Sir 
FREDERICK POLLOCK, Bart., M.A: 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
£60 respectively, open to all first-year Students, will be offered for com- 
petition. The Examination will be held on September 26, 27, and 29, 
and the subjects will be Chemistry and Physics, with either Physiology, 
Botany, or Zoology at the option of Candidates, 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as also several Medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 

All Hospital Appointments are open to Students without charge. 

The Fees may be paid in one sum or by instalments. 
made separately to Lectures or to Hospital Practice, and special arrange- 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 

Prospectuses and all particulars may be obtained from the Medical Secre- 
tary, Mr. GzorGe RENDLE. 

E. NETTLESHIP, Dean. 
G. H. MAKINS, Vice-Dean. 





THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
PrincipAaL—DR. H. J. WEBB, B.Sc. 

Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


TRAINING FOR ELECTRICAL ENGINEERS. 
THE ELECTRICAL STANDARDIZING, 


TESTING, AND TRAINING 
INSTITUTION, 


HOUSE, CHARING CROSS ROAD, 
LONDON, W.C. 


Boarp oF CONTROL : 
rhe Rt. Hon. the EARL OF CRAWFORD, Chair.nan. 
The Hon. REGINALD BROUGHAM. 
ROBERT HAMMOND. 
FRANCIS INCE 
HUGH ERAT. HARRISON, B.Sc., A.M.I.C.E., Principal. 

The next SESSION WEDNESDAY, 
TEMBER 17. 

The Institution is in affiliation with some 
Supply Companies, into whose Works and 
drafted. 

Application should be made to the Secretary, P. A. 
15 St. Helen's Place, E.C. 


FARADAY 


t will commence on SEP. 
of the largest 
Stations the Students are 


LATHAM, M.A., 


ADVERTISER has been for the last Three 


Years a Demonstrator of Physics in College, and desires an Appoint- 
ment in connection with this Subject.—Address, ‘** J. S.,’’ 7 Mountview 


Road, Crouch Hill, London. 


- TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by W. Lant Carpenter, Esq., Prof. Forses, B. J. MALDEN, 
Esq. _New Oxyhydrogen Microscope. 





Dr. H. Grattan Guinness, &c. Patent Pamphagos Lantern Science Lecture 

Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
joo Pages, 1s. ; Postage, sd. Smaller do.,6@. Pamphlets Free. 
pecialist, Brewster House, Mortimer Road, Kingsland, N. 





Now Ready, Fifth Edition. With 57 Engravings, Post 8vo, 7s. 6d. 
PRACTICAL CHEMISTRY AND 
QUALITATIVE ANALYSIS, 
SPECIALLY ADAPTED for COLLEGES and SCHOOLS. 
By FRANK CLOWES, D.Sc., 

Professor of Chemistry in University College, Nottingham. 


London: J. & A. CHURCHILL, 11 New Burlington Street. 
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GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH ROAD, 
BIRMINGHAM, 


Who last week sent to his subscribers Sida crystallina, with sketch and 
description. He also sent out Leptodora hyalina, Fredericella sultana, 
Paludicella Ehrenbergi, Argulus foliaceus, Philodina roseola, Floscularia, 
Corethra plumicornis, Melicerta ringens, Stephanoceros ; also Amoeba, 
Hydra, Vorticella, Crayfish, Dog-Fish, Amphioxus, and other Specimens 
for Biological Laboratory work. : 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 





Just Published, Price 4d. 


No. Ior. 


THE NATURAL HISTORY 


AND 


SCIENTIFIC BOOK CIRCULAR. 


NEW PURCHASES IN BOTANY & ZOOLOGY 
From the Libraries of the late Rev. CuurcHILt BapBincTon, D.D., lat 
Fellow of Saint John’s College, Cambridge, Joun LeiGcu, Esq., and Dr 
Joun Percy, F.R.S., F.G.S. 


Upwards of 800 Valuable Works. 


| WILLIAM WESLEY & SON, 28 Essex Street, Strand, London, W.C. 


| THE 


Ready this Day, Royal 32mo, Oblong, 5s., Leather. 


ELECTRICAL ENGINEER’S 
POCKET-BOOK of MODERN RULES, FORMULA, TABLES, 
and DATA. By H. R. KEMPE, M.Inst.E.E., A.M.Inst C.E 
Technical Officer, Postal Telegraphs. 

London: CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, E.C 





Just Published, Crown 8vo, 5s., Cloth. 


| ELECTRIC LIGHT FITTING. A Hand- 


Electricity | 


SPECTROSCOPES & SPECTROMETERS 


f : Grand Results. Docwra Triple, | 
Prize Medal, Highest Award. Suppiied tothe Royal Polytechnic Institution, | 


UGHES, | 


| ** WEATHER FORECAST 


Embodying Practical Note 


book for Working Electrical Engineers. ~ 
THe 


on Installation Management. by JOHN W. URQUHART, 
trician, Author of ‘‘ Electric Light,” &c. 


London: CROSBY LOCKWOOD & SON, Stationers’ Hall Court, E.( 





TELESCOPES OR-LABORATORY USE, 


With ‘* Rowlands’s”’ Metal Gratings, or with Prisms of every Descript:o: 


DISK PRISMS AND MOUNTINGS 
For Photographing the Stars on Secchi’s Plan. 


A. HILGER, 
Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD ROAD, 
Lonpon, N.W. 
GOLD MEDAL, Highest Award, Inventions Exhibition, 
1885. 





| WEAK AND DEFECTIVE SIGHT.— 


SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at HoRNE AND THORNTHWAITE 5; 
Opticians to the Seem 416 Strand, London. The weak-sighted should 
read Ackland’s ‘‘ Hints on Spectacles,” 6d., post free. 


INSTRUC- 


Post free, 74¢.— 





TION CHART,” for hanging alongside Barometers. 
Acxkroyp, Th: Wheatleys, Birkenshaw, Leeds. 
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JOHN J. GRIFFIN & SONS, Li, 


PHOTOGRAPHIC oaPanTruant. 
MANAGER— 
ROBERT C. MURRAY 
CAMERAS, LENSES. 
Special Compiete Sets. 
DRY PLé ATES AND CHEMICALS. 


Well-fitted Dark Room for Use of Amateurs. 
Free Instruction to Beginners. 
ILLUSTRATED CATALOGUE IN PREPARATION, 
Price List upon Application. 

22 GARRICK STREET, COVENT GARDEN, LONDON, W.C. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 








Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


Flews easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 


It writes almost instantly full black. 
Does not corrode Steel Pens. 
Is cleanly to use, and not liable to Blot. 


Can be obtained: in London, through Messrs. BArctay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 





INVENTIONS EXHIBITION—GOLD MEDAL AWARDED, 


DENT’S New tue ‘of HIGH.CLASS 


WATCHES WATCHES and CLOCKS §at 

” REDUCED PRICES, sent post 
free on application to E. DENT 
and Co., Makers to the Queen, 
61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE. 


KING, MENDHAM, & Co., 


Electrical Engineers 


Manufacturing Electricians. 
SPECIALTIES.—K.M.B. Patent Pocket Gal- 
vanometer. Price, Post free, 12s. 9d.; Case, 
1s. 6d, extra. Testing Instruments, Primary Bat- 
teries, Wimshurst Machines of Improved Pattern. 


Western Electrical Works, Bristol. 


New IL.LustraTEpD CATALOGUE, PosT FREE, 43d. 
Specially compiled List of Electrical 
Publications, post free, 2a. 





ORS 
Viti Ay 


Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 
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MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 
A Large Collection of Beautiful Mineral Specimens, including a VERY 
FINE GROUP OF SENARMONTITE CRYSTALS, VERY BRIL- 
LIANT MANGANITES, WULFENITES, VANADIMITES, HAR- 
MATOME, from Oberstein and Scotland; NATROLITES, Auvergne ; 
CHILDRENITES, ARAGONITES, and MELANGPHLOGITE. 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 
CHISELS, and BLOWPIPE APPARATUS. 
Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Catalogues Free. 





Lessons given. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest, 


Mr. But er has lately obtained and has now on view a fine series of 
banded blue Fluors, rare Calcites, Quartz after Barytes, and doubly ter- 
minated Quartz from Cumberland, Myl onite Schist and other interesting 
Scotch Rocks, some thousands of Oolitic Fossils, including the Bravender 
Collection, new Rock-slides illustrative of Teall’s “ Petrography,” and a 
selection uf specimens of Amphioxus (6d. each) preserved in different media. 
Arrangements have been made for the supply of Scyllium and other Zoologica} 
Specimens to order. 


MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, AND MUSEUMS. 


EVERY REOUISITE FOR PRACTICAL! a CABINETS. 
CASES, APPARATUS OF ALL KIN DS. 


The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils: 
New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY pncileasante LONDON. 








GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. ; 
220 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


OSTEOLOGICAL SPECIMENS, 
ts = ae BROS., 49 Hardman Street, Liverpoo 





> BRP 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOT BORN, LONDON, W.C. 
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Intermediate Seience 


(Published during 
No. L, July 


Inter. Science and Prelim. Sci. Directory. 
July Examination.) 





the week following each 1890 

2s. oe. 
ConTENTs.—Introductory Hints—Advice on the Choice of Text-books— 

The University Regulations—The Examination Papers set July 


1890, with full Solutions, by Authors of ‘‘ Science Model Answers.” 


Science Model Answers: being Solutions to the I 
SCIENCE and PRELIMINARY SCIENTIFIC Examination Papers set July 
Second and Cheaper Issue. 28. 6d. 
The —— ave answered by— 

S. Ripeat, D.Sc. Lond., Gold Medallist in Chemistry at B.Sc., Assistant 
Examiner to the Science an‘ d Art Department. 

H. M. Fernanpo, M.D., B.Sc. Lond., First Class Honours ir six subjects 
and Four Gold Medals. 

R. W. Stewart, B.Sc. Lond., First in First Class Honours in Chemist ry 
at Inter. Sc., and First in First Class Honours in Physics at B.S 

W. H. Tuomas, B.Sc. Lond., First in First Class Honours in C nn TR 

G. H. Bryan, B.A., Fifth W rangler and Smith's Prizeman, Fellow of St. 
Peter’s College, Cambridge. 

J. H. Diss, B.Sc. Lond., Double Honours, Mathematics and Phy sics. 


NTERMEDIATE 





1889. 


Science Chemistry Papers: being the Questions set at the London | 





Intermediate Science and Preliminary Scientific Examinations for 
Twenty-one Years, with full Answers to the 1889 Papers, and 7 
as to Text-books. By W. H. THOMAS, B.Sc. Lond., and R. 
STEWART, B.Sc. Lond. 2s. 6d. 


Science Physics Papers (uniform with the above). 


CLIVE & CO., 


2s. 6d. 





W. B. UNIv. CORR. 


and Preliminary Scientific 


COLL. PRESS sestannitanae 


Examinations. 


Science Biology Papers: being the Questions set at the Lond 
Se. and Prelim. Sci. Exams. for Twelve Years (those not bearir 
on the present Syllabus being denoted by an asterisk), with suppl 
mentary Questions and full Answers to the 18 389 Paper, by H. M. 


FERNANDO, M.D., B.Sc. Lond. 28. 6d 


with a Selection of Model Analys« 
[/n the press. 





Inter. 


Analysis of a Simple Salt, 
Qs. 


Intermediate Mathematics. Dy 
Second Edition. 





the Principat of Universit 


2s. 6d. 
on Text-Books—Scheme of Study for 30 Weeks 


uneous Questions—Directions for Revision 
Examination Papers, with Model Answers, 18 





Correspondence College. 


Con I -Advice 
zo ‘Te st "Pa apers- —100 Misc 
Answers to Test Papers 
tol! 

* There iis no time lost in aimless efforts; the relative value of every pa 
of the work is known at the outset; the mind is entirely relieved from t! 
partial paralys sis inseparable from uncertainty and doubtful groping 
Everything is ‘cut and dry,’ in the very best sense.’”—ducation 
News. 


| Elementary Text-Book of Heat and Light. By R. 
STEWART, B.Sc. Lond. 38, Gd. 
| by book embraces the entire Matriculation Syllabus, and contains ov 
150 Diag 





ams. 


13 BOOKSELLERS Row, STRAND, W.C. 





ELECTRIC LANTERNS, 


Double-fronted, made entirely of Brass 
For Diagram and Spectrum Work, 


415 155. 


As made for Oxford University, 


ELECTRIC MICROSCOPES. 


SCIENTIFIC AND PHYSICAL 
APPARATUS 


OF EVERY DESCRIPTION 
New Catalogue, 144 pp., 6d. 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalos gue, 6d. 


LANTERN SI SLIDES 
«? ASTRONOMY, GEOLOGY, PHYSIOLOGY 
&c., &c. 
Catalogue, 3d. 


NEWTON & CO., 
Manufacturing Opticians to the Queen and 
the Government. Agents by Appoint-@ 
ment to the Science and Art Department 
3 FLEET STREET, LONDON. 


oe = 





Crown 8vo, Price 6s. 6d. 


PRINCIPLES OF GENERAL | 
ORGANIC CHEMISTRY. 


By Pror. E. HJELT, 
Of Helsingfors, 
Translated from the German by J. BISHOP TINGLE, Ph.D., 
Assistant in the Laboratory of the Heriot Watt College, Edinburgh. 
LONGMANS, GREEN, & CO. 


London : 


ILIFFE & SON'S LATEST PHOTOGRAPHIC 


PUBLICATIONS. 

THE PROCESSES OF PURE PHOTO- 
GRAPHY. By W.K. BURTON, C.E., and ANDREW 
PRINGLE, A Standard Work, very en and Freely 
Illustrated. Price 4s. 6d. ; Post free, 4s. 10d. 

PRACTICAL PHOTO-MICROGRAPHY 
BY THE LATEST METHODS. By ANDREW 
PRINGLE, F.R.M.S., President of the Photographic 
Convention of the United Kingdom, 1889. Beautifully 
Illustrated with Six Full-Page Plates. Specially interesting 
to the Medical Profession, and those desirous of promoting 
Physiological Research by Photographic Methods. Price 
10s. 6d. ; Post free, 11s. 

THE INTERNATIONAL ANNUAL (of 
Anthony’s Photographic Bulletin), Vol. III., 1890-91. 
Edited by W. JEROME Harrison, F.G.S., and A. H. 
ELLIoTT, Ph.D. An Unequalled Guide to the Lates 
Developments and Processes of Photography, containing 
Twenty-two Full-Page Illustrations, and 480 Pages of 
reading matter by 186 English, American, and Continenta 
Contributors. Price 2s. ; Post free, 25. 4hd. 

THE ENCYCLOPADIA OF PHOTO- 
GRAPHY. By WALTER E. WOODBURY. With 
over 1000 References, and illustrated with 200 Explanatory 
Diagrams and Sketches. Complete in Twelve Monthly 
Parts, beginning July 1890. Subscription 7s. ; each Part 
6d. ; Post free, 7d. 

/-COLLOTYPE AND  PHOTO- cat HO- 
GRAPHY. By Dr. JULIUS SCHNAUSS. Trans late e 
with the sanction and assistance of the Author by E. 
MIDDLETON. Together with all the Original Illustrati ns, 
and an Appendix on Steam Presses by the Translato 
Price 5s. ; Post free, 5s. 44d. 

|/PHOTOGRAVURE. By W. T. Witx 
A Complete Text-book on the subject. With arcades 
Price 1s. 6d. ; Post free, 1s. 74d. [Zn the press. 
London: ILIFFE & SON, 3 St. Bride Street, E.C. 
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SUBSCRIPTIONS TO “ NATURE.” Just Publishe4, 8vo, Cloth, Price 14s. 
Year! fs : | THE PHILOSOPHY OF TUMOUR- 
Half. 7° hy ia cial aba ale DISEASE: a Research for Pri nciples fom its Treatment. By C. PIT- 
“yearly... ee FIELD MITCHELL, Member of the Royal College of Surgeons. 
Quarterly ... 7 England; Author of “ Dissolution and Evolution and the Science of 


Medicine,” &e. 
To the United States, the Continent, &c. :— poe 
Yearly . : WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London ; 
Half. “yearly . and 20 South Frederick Street, Edinburgh. 
Quarterly 
To India, China, and Japan :— 
Yearly. . ee 6 
Half-yearly . . 6 
CO 65. ka a 6 





SILVE RED- GLASS REFLECTING 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
‘* Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 


CHARGES FOR ADVERTISEMENTS. | Chetmstord. 


Three Lines in Column 2s. 6d. 9d. per Line after. ee 


£m 4 
rei oeie r ea oa aHOLLOWAY'S OINTMENT esta taneaas 
Half a Page, or a Column REMEDY 
Whole Page . . | For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
Money Orders payable to MACMILLAN & CO. ULCERS. If effectually rubbed on the Neck and Chest, it cures 
\.c, | SORE THROATS, BRONCHITIS, COUGHS and COLDS ; and for 


GOUT, RHEUMATISM, and all Skin Diseases it is since 


“MANUSCRIPT COPYING 


By Typewriter. Special attention given to Papers on Technical Subjects 
for Public Reading. 

















OFFICE: 2g BEDFORD STREET, SrRAmD, 


FRY’S | 


Pure Concentrated 





| 
| 
| 








Price, rs. 3¢. per 1000 Words. Manifold Copies, rs. per 1000 Words. 


Gold Medal 
awarded to 
J.S. Fry & Sons. 


Paris Exhibition’ 


| STANDARD TYPEWRITING CO., go & gr Queen St. (third floor), E.C. 
and at 38 Arlington manent N., and 41 Goldney Road, W. 














MESSRS, MACMILLAN AND C0.’S NEW BOOKS. 


THE PRINCIPLES OF ECONOMICS. By Atrrep Marsuatt, M.A., Professor 


of Political Economy in the University of Cambridge, Fellow of St. John’s College Cambridge, sometime Fellow of Balliol 
College, Oxford. 2 Vols. 8vo. Vol. I. Price 12s. 6d. net. 

THE THEORY OF LIGHT. 3y Tuomas Preston, M.A. Trinity College, 
Dublin ; Lecturer in Mathematics and Mathematical Physics, University College, Dublin. 8vo, 12s. 6d. 

THE HISTORY OF THE SCIENCE OF POLITICS, AN INTRODUCTION 
TO. By Sir FREDERICK POLLOCK, Bart., Barrister-at-Law, M.A., LL.D. Edin., Corpus Christi Professor of 
Jurisprudence in the University of Oxford ; late Fellowof Trinity College, Cambridge ; Author of ‘‘ Essays in Jurisprudence 
and Ethics,” ‘* The Land Laws,” &c. Crown 8vo, 2s. 6d. 

FOURTH EDITION. 


THE METHODS OF ETHICS. By Henry Smewick, M.A., LL.D., Knightbridge 


Professor of Moral Philosophy i in the University of Cambridge, Author of ‘‘ The Principles of Political Recnomsy,” rs Outlines 
of Ethics for English Readers,” &c. Fourth Edition, Revised. Demy 8vo, 145. 


SANDHURST MATHEMATICAL PAPERS, FOR ADMISSION INTO ae 


ROYAL MILITARY COLLEGE FOR THE YEARS 1881-89. Edited by E. J. BROOKSMITH, B.A., LL.M., 
John’s College, Cambridge ; Instructor of Mathematics at the Royal Military Academy, Woolwich. Crown 8vo, $6. > i 
NOW READY, PARTS I., II., AND III. 


MONOGRAPH OF THE BRITISH CICADA OR TETTIGIDA (Frog- 


hoppers and Grassflies). By GEORGE BOWDLER BUCKTON, F.R.S., Corr. Memb. Acad. Nat. Hist. of a 
Memb. de la Soc. Ent. de France. Illustrated by more than 400 Coloured Drawings. In Eight Parts. Demy 8vo. Parts 


I., II., and III., 8s. each. 
MACMILLAN AND CO., LONDON 


MACMILLAN’S MAGAZINE, 


Price 1s. No. 370, for AUGUST, contains :— 
1.—THE TWO MR. PITTS. By Gotpwin SmIrTH. Bye ewe SCHOOL-BOOKS. By ARTHUR GAYE, 
2,—CHAPTERS FROM SOME UNWRITTEN MEMOIRS. 6.—AN OBSCURE SECT AND ITS FOUNDER 
II. My Musician. Heiss ios , 
3.—SCOTT’S HEROINES. 9 RSA Ree 
4.—THE WEST-BOUND EXPRESS. By Gzorce Fiamsro, | 8.—KIRSTEEN. By Mrs. OLIPHANT. (Concluded.) 


MACMILLAN AND CO., LONDON. 
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MESSRS, MACMILLAN & GO.’S PUBLICATIONS. 


PHYSICS: Sound, Light, Heat, Electricity, 
Elasticity, Attractions, &c. 
On Sound and Atmospheric Vibrations. 


With the Mathematical Elements of Music. Designed for the Use of 
Students in the University. By Sir G. B. AIRY, K.C.B., formerly 
Astronomer-Royal. Second Edition, Revised and Enlarged. Cr. 8vo. 

A Treatise on Magnetism. Designed for 
the Use of Students in the University. By the Same. Cr. 8vo. 9s. 6d. 

Gravitation: an Elementary Explanation of 
the Principal Perturbations in the Solar System, By the same Author. 
Second Edition. Crown 8vo. 75. 6d. 

Mechanical Theory of Heat. By R. Clausius. 
Translated by WALTER R. BROWNE, M.A. 10s. 6d. 

An Introduction to the Theory of Electricity. 
3y LINNAZUS CUMMING, M.A. Crown 8vo. 8s. 6d. 

A Text-book of the Principles of Physics. 
3y ALFRED DANIELL, M.A., LL.B., D.Sc., F.R.S.E. With 
Illustrations, 2nd Edition. Revised and Enlarged. M edium 8vo. ats. 

Electric Light Arithmetic. By R. E. Day, 
M.A. 

Units and Physical Constants. By J. D. 
EVERETT, M.A., D.C.L., F.R.S. 2nd Edition. Extra Fcap. 8vo. 5s. 

An Elementary Treatise on Spherical Har- 
MONICS, and Subjects connected with them. By Rev. N. M. 
FERRERS, D.D., F.R.S., Master of Gonville and Caius College, 
Cambridge. Crown 7s. 6d. 

The Theory and Practice of Absolute _Mea- 
SUREMENTS IN ELECTRICITY AaND MAGNETISM. By 
AN DREW GRAY, M.A., F.K 5. e. 12s. 6d. 

Absolute Measurements in Electricity and 


MAGNETISM. Second Edition. Revised and 
] 


Qs. 


Crown 8vo. 


Pott 8vo. 2s 


vo. 


2 Vols. Cr. 8vo. Vol. I. 


By the same Author. 
greatly Enlarged. Fceap. 8vo. 55. 6 

The Mathematical Theory of Perfectly 
ELASTIC SOLIDS, with a Short Account of Viscous Fluids. An 
Elemeutary Treatise. By WILLIAM JOHN IBBETSON, A.B., 
F.R.A.S., Senior Scholar of Clare College, Cambridge. §Svo. 21s. 

Examples in Physics. By Prof. D. E. Jones, 
B.Sc : 

Modern Views of Electricity.. By Oliver J. 
LODGE, LL.D., D.Sc.. F.R.S., Prof. of Experimental Physics in Univ. 
Coll , Liverpool. Illustrated. Cr. 8vo. 6s. 6d. [Nature Series. 

Experimental Physics, Questions and Ex- 
amples in Physics, Sound, Light, Heat, Electricity, and Magnetism. By 
B. LOEWY, F.R.A.S., &c. Feap. 8vo. 2s. 

A Graduated Course of Natural Science for 
ELEMENTARY AND TECHNICAL SCHOOLS AND COL- 
LEGES. In Three Parts. Part I. First Year’s Course. By the 
Same. Globe 8vo. 2s 

Numericai Tables and Constants in Ele- 
MENTARY SCIENCE. By SYDNEY LUPTON, M.A., F.C.S. 
F.1.C., Assistant Master at Harrow School. Extra Fcap. 8vo. 2s. 6d. 

Physical Arithmetic. By Alexander Mac- 
FARLANE, D.Sc. Crown 8vo. 7s. 6d. 


Fcap. 8vo. 35. 6d. 


Sound: a Series of Simple, Entertaining, and | 


Inexpensive Experiments in the Phenomena of Sound, for the Use of 
Students of every age. By A. M. MAYER. With Illustrations. 
Crown 8vo. 3s. 6d. [Nature Series. 
Light: a Series of Simple, Entertaining, 
und Inexpensive Experiments in the Phenomena of Light, for tie Use 
of Students of every age. By A. M. MAYER and C. BARNARD. 
With Numerous Illustrations. Crown 8vo. 2s. 6d. [Nature Series. 
Gleanings in Science: Popular Lectures on 
Scientific Subjects. By the Rev. GERALD MOLLOY, D.Sc., Rector 
of the Catholic University of Ireland. 8vo. 7s. 6d. 
Newton—Principia. Edited by Prof. Sir 
W. THOMSON and Prof. BLACKBURNE. 4to, Cloth. 31s. 6d. 
The First Three Sections of Newton’s Prin- 
cipia. With Notes and Illustrations. Also, a Collection of Problems, 
principally intended as Examples of Newton’s Methods. By PERCI. 
VAL FROST, M.A. Third Edition. 8vo. 12s. 


MACMILLAN AND CO., LONDON. 


PHYSICS (continued). 
A Treatise on Optics. By S. Parkinson, 


D.D., F.R.S., Tutor and Przlector of St. John’s College, Cambridge 
Fourth Edition, Revised and Enlarged. Crown 8vo. 10s. 6d. 

Thermodynamics of the Steam-Engine and 
OTHER HEAT-ENGINES. By CECIL H. PEABODY, Associate 
Professor of Steam Engineering, Massachusetts Institute of Technology. 
ovo. 

Steam, An Elementary Treatise. By John 
PERRY, C.E. 18mo. 4s. 6d. 


The Theory of Light. By Thomas Preston, 
M.A. Trinity College, Dublin; Lecturer in Mathematics and Mathe 
matical Physics, Unversity College, Dublin. 8vo. 12s. 6d. 

The Theory of Sound. By Lord Rayleigh, 
M.A., F.R.S., formerly Fellow of Trinity College, Cambridge. 8v 
Vol. I., 12s. 6d. ; Vol. 1I., 12s. 6d. (Wot. LIT. in the press. 

An Elementary Treatise on Heat, in Rela- 
TION TO STEAM AND THE STEAM-ENGINE. By G 
SHANN, M.A. Illustrated. Crown 8vo. 4s, 6d. 

Polarization of Light. By the late W. 


SPOTTISWOODE, F.R.S. Cr. 8vo. 35. 6d. [Nature Series. 
Primer of Physics. By Balfour Stewart, 


F.R.S. With Illustrations and Questions. 18mo."1s. [Science Primer: 


Lessons in Elementary Physics. By the 
same Author. With Numerouss Illustrations and Chrom litho of th 
Spectra of the Sun, Stars, and Nebula New Edition. Fcap. 8vo. 4s. 6d 

Questions on Balfour Stewart’s Elementary 
LESSONS IN PHYSICS. By Prof. T. H. CORE. Fcap. 8vo. 2 

Elementary Practical Physics, Lessons in 
By BALFOUR STEWART, M.A., LL.D., F.R.S., and W. W 
HALDANE GEE, B.Sc. Crown 8vo. 

Vol. I.—GEN ERAL PHYSICAL PROCESSES. 6s. 
Vol. IIL—ELECTRICITY AND MAGNETISM. 7s. 6d. 
Vol. I1I.—UPTICS, HEAT, AND SOUND. [Jn the press. 

Practical Physics for Schools and the Junio: 
Students of Colleges. By the same Authors. Globe 8vo. 

Vol. L—ELECTRICITY AND MAGNETISM. 2s. 6d. 
Vol. II.—HEAT, LIGHT, AND SOUND. [ln the press 

On Light. Being the Burnett Lectures, de 
livered in Aberdeen in 1883, 1884, 1885. By SirGEORGE GABRIE! 
STOKES, M A., P.R.S., &c. I. ON THE Nature or Licut.—I! 
On Licur as a Means or Investication.—III. ON THE BEN 
FICIAL Errects oF Ligut. Crown 8vo. 7s. 6d. 

*.* The Second and Third Courses may be had separately, price 2s. 6d. eac 

An Elementary Treatise on Sound. By 
W. H. STONE, M.D. With Illustrations. 18mo. 3s. 6d. 

Heat. By Prof. P. G. Tait, M.A., Sec. R.S.E. 
Crown 8vo. 6s. 

Sound and Music. An Elementary Treatise 
on the Physical Constitution of Musical Sounds and Harmony, incl: 
ing the Chief Acoustical Discoveries of Prof. Helmholtz. By SEDLE\ 
TAYLOR, M.A. Illustrated. Second Edition. Extra Crown &\ 
8s. Od. 

Elementary Lessons in Electricity and 
MAGNETISM. By Prof. S. P. THOMPSON. With Ilustrations 
New Edition, Revised. Fceap. 8vo. 4s. 6d. 

Electrostatics and Magnetism, Reprints of 
Papers on. By Prof. Sir WILLIAM THOMSON, D.C.L., LL.D 
F.R.S., F.R.S.E. Second Edition. Medium 8vo. 18s. 

Popular Lectures and Addresses. 


Same. 3 Vols. With Illustrations. Crown 8vo. Vol. I. 
of Matter. 6s. 


2Is. 


By the 
Constitution 
[Nature Series. 


The Motion of Vortex Rings, a Treatise on. 


By Prof. J. J. THOMSON, M.A., F.R.S. With Diagrams. 8vo. 
Applications of Dynamics to Physics and 
CHEMISTRY. By the same Author. Crown 8vo. 7s. 6d. 
Natural Philosophy for Beginners. By I. 
TODHUN'ER, M.A., F.R.S., D.Sc. | Part I. The Properti 
Solid and Fluid Bodies. 18mo. 3s. 6d. Part Il. Sound, Ligh:, 
and Heat. 18mo. 3s. 6d. 

Heat and Electricity, A Collection of Ex- 
AMPLES ON. By H. H. TURNER, B.A. Crown 8vo. 2s. 6¢ 
Light: A Course of Experimental Optics, 
CHIEFLY WITH THE LANTERN. By LEWIS WRIGH1 
With nearly 200 Engravings and Coloured Plates. Crown 8vo. 75. %- 
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MESSRS, MACMILLAN & €0.°S PUBLICATIONS. 


ASTRONOMY. 


Popular Astronomy. With Illustrations by 
Sir G. B. AIRY, K.C.B., forinerly Astronomer-Royal. 18mo. 4s. 6d. 

Gravitation: an Elementary ge rey ays of 
the Principal Perturbations in the Solar System. By the Same. Second 
Edition. Crown 8vo, 7s. 6d. 

An Elementary Treatise on the Planetary 


THEORY. ByC. H.H. CHEYNE. With Problems. Third Fdi- 
tion. Edited by Rev. A. Freeman, M.A., F.R.A.S. Crown 8vo. 
7. 


Transitof Venus. By Prof. G. Forbes, M.A. 
Illustrated. Crown 8vo. 3s. 6d. [Nature Series. 

A Treatise on Astronomy, for the Use of 
Colleges and Schools. By HUGH GODFRAY, M.A. Fourth 
Edition. 8vo. 125. 6d. 

An Elementary Treatise on the Lunar 
THEORY, with a Brief Sketch of the Problem up to the Time of 
Newton. By the Same. Second Edition, Revised. Cr. 8vo. 55. 6d. 

Primer of Astronomy. By J. Norman 
LOCKYER, F.R.S. With Illustrations. 18mo. 1s. [Sctence Primers. 

Elementary Lessons in Astronomy. By 
the same Author. With Coloured Diagram of the Spectra of the Sun, 
Stars. and Nebule, and Numerous I Illustrations. New Edition, Revised. 
36th Thousand. Feap. 8vo. 55. 6d. 

The Chemistry of the Sun. 


Author. With Illustrations. 8vo. 145. 


By the same 


Questions on Lockyer’s Elementary Les- | 


SONS IN ASTRONOMY. By J. FORBES-ROBERTSON. ts. 6d. 
Popular Astronomy. By Prof. S. Newcomb, 


LL.D. With [llustrations. Second Edition, Revised. 8vo. 18s. 


HISTORICAL. 


A Short Account of the History of Mathe- 
MATICS. By W. W. R. BALL. Crown 8vo. ros. 6d. 

A History of the Mathematical Theory of 
PROBABILITY, from the time of Pascal to that of Laplace.}] By 
ISAAC TODHUNTER, F.R.S. 8vo. 13s. 

A History of the Mathematical Theories of 


ATTRACTION, AND THE FIGURE OF THE EARTH, from 
the time of D Newton to that of Laplace. By the same Author. 2 vols. 


CHEMISTRY, 


A Manual of Inorganic Chemistry. By 
Prof. HENRY ARMSTRONG, Ph.D., F.R.S. Cr. 8vo. ~ [J prep. 

The Owens College Course of Practical 
ORGANIC CHEMISTRY. By JULIUS B. COHEN, Ph.D., F.C.S 
With a_ Preface by Sir HENRY ROSCOE, F. RS. ‘and C. 
SCHORLEMMER, F.R.S. Fcap. $vo. 2s. 6d. 

Elements of Chemical Physics. By Prof. 
JOSIAH P. COOKE, Junr. Fourth Edition. Royal8vo. 21s. 


A System of Volumetric Analysis. By Dr. 
EMIL FLEISCHER. Translated by M. M. PATTISON MUIR, 
F.R.S.E. Illustrated. Crown 8vo. 7s. 6d. 


Agricultural Chemical Analysis, a Hand- 
BOOK OF. By PERCY FARADAY FRANKLAND, Ph.D. 
B.Sc., F.C.S. Crown 8vo. 75. 6d. 


A Course of Quantitative Analysis for 
STUDENTS. By W. NOELHARTLEY, F.R.S. Globe 8vo. 5s. 


Practical Metallurgy and Assaying. A Text- 
book fir the use of Teachers, Students, and Assayers. By ARTHUR 
H. HIORNS. With Illustrations. Globe 8vo. ‘6s. 


A Text-book of Elementary Metallurgy for 
THE USE OF STUDENTS. By the Same. To which is added an | 
Appendix of Examination Questions, embracing the whole of the | 
Questions set in the three stages of the subject hy the Science and Art | 
Department for the past twenty years. Globe 8vo. 4s. 


CHEMISTRY (continued). 


Iron and Steel Manufacture. A Text-book 
for Beginners)s By ARTHUR H. HIORNS. Illustrated. Globe 8vo. 
2s, 6d. 

The Owens Cottegs juntor Course of Practical 
CHEMISTRY. By F. JONES, F.R.S.E., F.C.S. With Preface by 
Sir Henry Roscokg, F.R.S., and Illustre ations. New Edit. 18mo. 2s. 6d. 

Questions on Chemistry. A Series of Prob- 
lems and Exercises in Inorganic and Organic Chemistry. By the 
same Author. Fcap. 8vo. 3s. 

Blowpipe Analysis. By J. Landauer. 
Authorized English Edition. By J. TAYLUR and W. E. KAY. 
New Edition. [ln the press. 

Chemical Arithmetic. With 1200 Problems. 
By SYDNEY LUPTON, M.A, F.C.S., F.I.C. Second Edition, 
Revised and Abridged. Fcap. 8vo. 4s. 6d. 

The Chemistry of Photography. By Prof. 


RAPHAEL MELVOLA, F.R-S. 


Crown 8vo. 6s. [Nature Serie 


An Elementary Text-Book of Chensiatry. 
By Prof. WILLIAM G. MIXTER. Revised Edition. Cr. Evo. 7s 


Practical Chemistry for Medical Students. 
Specially arranged for the first M.B. Course. By M. M. PATTISON 
MUIR,.F.R.S.E. Fceap. 8vo. 15. 6d. 


The Elements of Thermal Chemistry. By 
M.M. PATTISON MUIR, M.A., F.R.S.E., assisted by Prof. 
DAVID MUIR WILSON. ‘8vo. 12s. 6d. 


Experimental Proofs of Chemical Theory 
FOR BEGINNERS. By Prof. W. RAMSAY, Ph.D. Pott 8vo. 2s. 6. 

Text-book of Inorganic Chemistry. By Prof. 
IRA REMSEN. Medium 8vo. 16s. 

Compounds of Carbon; or, Organic Che- 
mistry, an Introduction tothe Study of. By the Same. Crown 8vo. 6s. 6d. 

An Introduction to the Study of Chemistry 
(INORGANIC CHEMISTRY). By the Same. Crown 8vo. 6s. 6d. 

The Elements of Chemistry. A Text-book 

Feap. 8vo. 2s. 6d. 


Primer of Chemistry. By Sir Henry E. 


ROSCOE, F.R.S. With Questions. 18mo. 1s. [Scéence Primers. 


for Beginners. By the Same. 


Lessons in Elementary Chemistry, Inorganic 
AND ORGANIC. By the same Author. With Numerous II]lustrations. 
and Chromolitho of the Solar Spectrum, and of the Alkalies and Alkaline 
Earths. New Edition. Fceap. 8vo. 4s. 6d. 


Inorganic and Organic Chemistry. A Com- 
plete Treatise on Inorganic and Organic Chemistry. By Sir HENRY 
E. ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S With 
Illustrations. Medium 8vo. 

Vols. I, and IlL—INORGANIC CHEMISTRY. New Edition. 
Vol. I.—The Non-Metallic Elements. 
21s. Vol. Il. Partl.—Metals. 18s. Vol. II. Part II.—Me als. 18s. 
Vol. IIIL—ORGANIC CHEMISTRY. 
The Chemistry of the Hydrocarbons and their Derivative’. or Organic 
Chemistry. With Numerous Illustrations. Five Parts. Parts I., IL, 
and IV., 21s. each. Parts III. and V., 18s. each. 

Spectrum Analysis. Lectures delivered in 
1858. By Sir HENRY ROSCOE, F.R.S. Fourth Edition, Revised 
and considerably Enlarged by the Author and by A. SCHUSTER, 
F.R.S., Ph.D., Professor of Applied Mathematics in the Owens College, 


Victoria U niversity. With Append: ces, Illustrations, and Plates. 8vo, 
21s. 


A Series of Chemical Problems, prepared 
with Special Reference to Sir H. Roscoe’s Lessons in Elementary 


E. 
Chemistry. By Prof. T. E. THORPE, F.R.S. New Edition, with 
Key. 18mo. 2s. 


A Treatise on Chemical Physics. By Prof. 
T. E. THORPE, Ph.D., F..S., and Prof. A. W. RUCKER. Illus- 
trated. 8vo. [ln preparation. 


Metals and their Chief Industrial Applica- 
TIONS. By C, ALDER WRIGHT, D.Sc. Extra Fcap. 8vo, 3s. 6d 


MACMILLAN AND CO., LONDON, (3) 





ClV NATURE [JuLy 24, age 


NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 
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Type Slide of Eggs of Butterflies, Moths, &c., with list of names 
New and very fine Slide, containing about 200 various Diatoms 
from St. Peter, Hungary.. e one ove 


ry 

Type Slide of 100 Diatomacez, with list of names 21 

Pollen 7 sit on Stigma, CEnothera - I 

Lieberkuhn Glands in Human Intestine I 

Water Scorpion (Nefa cinerea) I Stem of Indian Poison-Berry (Anamirta cocculus) 

Section of Amphioxus, through Phary nx . os «a 2 Head of Lamprey, Section through Gills—very fine 

Pleurosigma angulatum—test object, dry.. «. 2 0 | Trans. Se ction of Earthworm, throu gh Middle 

Scales of Podura (Z epidocyrtus curvic rllis)-—test object, ‘dry « 2 Book Mite (Che‘letus eruditus) 

Sporocarp of Pilularia, Microspores pose Macrospores . we D Grain of Wheat and Embryo—four Sections on On 1€ Slide 

Acarus of Itch (Sarcoftes scabeii), Male and Female on One Slid eae 6 Pediculus capitis, Male, Female, Egg, and Larva—on One Slide 

Meibomian Glands in Section of Human Eyelid ... one I ¢ Phantom Shrimp (Carella linearis) ° eee ove eve 
Any of the es ve oton ended on receipt of Remittance for Price. 


ILLUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS. 
CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS. 
Either of the above sent Post Free on application to— 
W. WATSON & SONS, OPTICIANS TO HER MAJES ie ae 5 GO VERNMENT, 
313 HIGH HOLBORN, LONDON, W.C. 
AND 251 SWANSTON STREET, MELBOURNE, AUSTRALIA. ESTABLISHED 1837. 
Awarded 20 GOLD AND OTHER MEDALS at various International E shibitions, including 2 GOLD MEDALS, Paris Exhibition, 1889, for Microscopes, &c. 


Hh eee 





lectric 


f 


for £ 


OR LIST. 


CROSSLEY BROS, Ltd, 


EF 


Hundreds of References on Application 


cmgines 


with Slides. 
E 





34,000 SOLD. 
2-MAN TO 200 HP. 


PLEASE WRITI 


GAS-ENGINE. 

Represents New 3 H.P. Vertical fitted 

with Tube Ignition, entirely dispensing 
Openshaw, Manchester. 


Livhting, Pumping, Chaf-cutline, &c. 
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KEN, SON, & RAYMENT, 22280 Pv zc 
PER , 5 gy Picownt forte Trade London, E.C. 
MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 


“OPTIMUS” PHOTOCRAPHIC SETS “OPTIMUS” MAGAZINE CAMERA “OPTIMUS” PHotocraPHic tenses 


With Tripod and every necessary complete. Pictures 4} by 3} inches. RAPID EURYSCOPE. 


| \ , Carries Twelve « I 3 ‘Lhe most (Ga V = “ There is no doubt of 
For Plates | sz ii For Plates | Dry Pls Plates. Sa = convenient . : 
Oil! ie. ii i A yet invented. | Jal its proving a most use 
4% by 31, eas KEN is 64 by 43, No Dark ark Slides. "| Pai fi xunvse ful lens.”—J. TRati 
ii \ "Wak | a of tiiths rice i se ; 
£3 8s. ‘ize as j ‘wien 1S : £5 15s. | Plates changed adh \aprathe { 5 {i with ‘Lens and f Taytor, British ¥our- 
= sam byturninga oy PI \ hi Shutter, eS Y nalof Photography. 
Button : NE £6 6s. 





WIMSHURST MACHINE. 
Works in any Weather. Size giving 4: Sparks, £4 10s. 


ACOUSTIC APPARATUS. 
CHEAP SCHOOL APPARATUS. 


Approved by Science and Art Department. 
CATALOGUES FREE. 


HARVEY @& PEASE. 


6, CHARING CROSS ROAD, W.C. 


Printed by RicHarp CLay AND Sons, LimITED, at 7 and 8 Bread Street Hill, ‘Queen Victoria Street, in the City of London, and Published by 


MACMILLAN AND Co., at 29 Bedford Street, Strand, London, W.C., and 112 Fourth Avenue, New York.—Tuurspay, July 24, 1890. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 





No. 1083, VOL. 42.] THURSDAY, 


Registered as a Newspaper at the General Post Office.] 





NEWTON & CO., _ 


SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT. 


Makers of every descrip- 
tion of OPTICAL and 
PHYSICAL APPARA- 


JULY 31, 1890. [PRICE 15 CENTS. 


[All Rights are Reserved. 


'NALDER BROS. & CO., 
132 HORSEFERRY RD 


WESTMINSTER. 
| TELEPHONE No, 3120. TELEGRAPHIC 
ADDRESS : SECOHM, LONDON. 
NEW PATTERN BALLISTIC « 
GALVANOMETER. 


TUS of the highest class, | 
for Colleges, Institutions, | 


&c. 
Catalogue of 


OPTICAL LANTERNS, | 


PROJECTION APPA 
RATUS, & SLIDES, 3d 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 
144 pages, 6d. 


WIMSHURST ELECTRICAL MACHINE. 


Best Quality, 15 in., £5; 18-in., 46 tos. As made for the Science and Art 
Department, and the Universities of Oxford, Cambridge, and London. 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 








MAKERS OF 


PHYSICAL, PHYSIOLOGICAL, BOTANICAL, AND | 


SCIENTIFIC APPLIANCES GENERALLY, 
Descriptions of which may be obtained on application. 


Drawings made on Stone and Wood, and the most refined work in Lithography 


and Colour Printing, as well as the various processes connected with 
Photography, done on the premises. 
Sole Authorized Makers of Pror. Ew1nc’s SEISMOMETRIC APPARATUS. 
Quartz Fibres made as described by Mr. C. V. Boys. 


Agents for the Microscopes of Cart Zetss, of Jena, and for the Earthquake 
Model (made in Japan) of Pror. Sekiya. 


Now Ready, Vol. XI., Nos. 4 and 5. 
Price to Subscribers 21s. per Volume, post free. 


THE JOURNAL OF PHYSIOLOGY, 


Edited by MICHAEL FOSTER, M.D., F.R.S. 
Published by the Proprietors and sold on their behalf at 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY'S WORKS, 


NEGRETTI & 





ST. TIBB’S ROW, CAMBRIDGE. 





Prices 
and full 


| particulars 





on 


application. 
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THE RACES. 
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CELEBRATED BINOCULARS. 


TWO AND THREE GUINEAS, 
AND UPWARDS, IN SLING CASE, COMPLETE. 


NEGRETTI & ZAMBRA, 


Scientiric INSTRUMENT MAKERS TO THE QUEEN, 


HOLBORN VIADUCT, E.C. 


Branches :— 
45 CORNHILL, 122 REGENT STREET. 


PHOTOGRAPHIC STUDIO—CRYSTAL PALACE, SYDENHAM. 
TELEPHONE No. 6583. Telegraphic Address—‘‘ Neczett1, LONDON.” 
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CITY AND GUILDS OF LONDON 
INSTITUTE for the ADVANCEMENT 
OF TECHNICAL EDUCATION. 
PRESIDENT: H.R.H. THE PRINCE OF WALES, K.G. 
CHAIRMAN OF CoUNCIL: THE RIGHT HON. THE EARL 
OF SELBORNE, F.R.S. 

SESSION 1890-91. 

Matriculation or Entrance Examinations will be held on SEPTEMBER 
for the Central Institution, and on SEPTEMBER 30 for the Day 
Department of the Technical College, Finsbury. 


22-24 


CENTRAL INSTITUTION. 
nurses of Technical Instruction at the Central Institution of the 
City and Guilds of London Institute are adopted to the requirements of 
persons who are preparing to become Civil, Mechanical, or Electrical 
Engineers, Chemical and other mg anufacture rs and Teachers. and are under 
the direction of Prof. Unwi» .R.S., M.I.C.E. (Dean of the Institution), 


The C 


Prof. ARMSTRONG, Ph. D., F.R 3 Pro f. AYRTON, F.R.S., Prof. Henric1, 
LL.D., F.R.S. 
The New Session commences on SEPTEMBER 30. The Entrance 


Examination will be held on SEPTEMBER 22-234. 

Programme and full Particulars of Courses of Instruction and of the 
Entrance Scholarships on application at the Central Institution, E xhibition 
Road, or at the Office of the Institute, Gresham College, 





TECHNICAL COLLEGE, FINSBURY. 


DAY DEPARTMENT FOR STUDENTS NOT UNDER 
OF AGE. 


14 YEARS 








The Day ¢ ‘lasses at the City and Guilds of London Technical College, 
Finsbury, provide Technical Instruction for Mechanical and Electrical Engi- 
neers, and Technical Chemists, and are under the direction of Prof. S. P. 
‘THomrson, D.Sc., Principal of the College, Prof. J. Perry, F.R.S., and 
Prof. R. Metpots A, F.R.S. 

The NEAT SESSI Nv COMMENC( “ES on OCTOBER 7. The 
Entrance Examination will be held on SEPTEMBER 30. 


EVENING DEPARTMENT FOR APPRENTICES, JOURNEYMEN, 
FOREMEN, AND OTHERS. 

nical and Electrical Engineering, Technical Chemistry, 
Metal Plate Work, Builders’ and Plumbers’ 


Bricklaying, &c. 
Session, inclusive of Lab rat ries and Work- 


SEPTEMBER 29. 


Instruction in Mech: 
Applied Art, Cabinet Making, 
Work, Carpentry and Joinery, 

Fees from 6s. to 25s. for the 
shops. 

The Session Ce 

Apprentices are admitted at half the ordinary Fees. 


mmences on MONDAY EVENING, 





For further Particulars of Day and Evening Classes, Scholarships, &c., 


apply at the College, Leonard Street, City Road, E.C., or at the Office of 
the Institute, Gresham College, E.C. 


JOHN WATN 
City and Guilds of London Institute, Gresham College, E.C. 


VEY, Hon. Secretary. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1890-91 will open on WEDNESDAY, 
OCTOBER 1, when the Prizes will be distributed at 3 p.m. by Sir 
FREDERICK POLLOCK, Bart., M.A. 

TWO ENTRANCE SCIE NCE * SCHOLARSHIPS of 125 guineas and 
£60 respectively, open to all first-year Students, will be offered for com- 
petition. The Examination will be held on September 26, 27, and a 
and the subjects will be Chemistry and Physics, with either Physiology. 
Botany, or Zoology at the option of Candidates. 

Scholarships and Money Prizes ef considerable value are awarded at the 
Sessional Examinations, as also several Medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
ind Intermediate M.B. Examinations of the University of London. 

All Hospital Appointments are open to Students without charge. 

The Fees may be paid in-one sum or by instalments. Entries may te 
made separately to Lectures or to Hospital Practice, and special arrange- 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 

Prospectuses and all particulars may be obtained from the Medical Secre- 


tary, Mr. GzorGE RENDLE. 
E. NETTLESHIP, Dean. 
G. H. MAKINS, Vice-Dean. 





THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
PrincipaL—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH ROAD, 
BIRMINGHAM, 


Who last week sent to his subscribers Euchlanis dilatata, with sketch and 
description. He also sent out Leptodora hyalina, Fredericella sultana, 
Paludicella Ehrenbergi, Argulus foliaceus, Philodina roseola, Floscularia, 
Corethra plumicornis, Melicerta ringens, Stephanoceros ; also Amoeba, 
Hydra, Vorticella, Crayfish, Dog-Fish, Amphioxus, and other Specimens 
for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, rs. each. 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The WINTER SESSION will 
OCTOBER 1. 

The Hospital, which is the largest general Hospital in the Kingdom, con- 
tains nearly 800 beds, all in constant use. There are wards for accidents, 
surgical and medical cases, diseases of women and children, and ophthalmic 
cases. Special departments for diseases of the eye, ear, throat, skin, and 
teeth, and for cancer, tumours, diseases of the bladder, piles, and fistula. 
Number of in-patients last year, 9105; out-patients, 109,839; accidents, 
11,400. 

Surgical operations daily. 

APPOINTMENTS.—Resident Accoucheur, House Physicians, House 
Surgeons, &c. Forty ofthese Appointments are made Annually. Numerous 
Dressers, Clinical Clerks, Post-mortem Clerks, and Maternity Assistants are 
appointed every Three Months. All Appointments are Free. Holders of 
Resident Appointments are also provided Free Board. 

‘lwo Entrance Science Scholarships, value £75 and £50, and Two Buxton 
Scholarships, value £30 and £20, will be offered for competition at the end 
of September to new Students. Sixteen other Scholarships and Prizes are 
given annually. 

The London Hospital is now in direct communication with all parts of the 
Metropolis. The Metropolitan District and other Railways have Stations 
within a Minute’s Walk of the Hospital and College. 

For further ae apply Personally or by Letter to 


_Mile End. MUNRO SCOTT, Warden. 


TRAIN ‘ING FOR ELECTRICAL ENGI) NEERS. 


THE ELECTRICAL STANDARDIZING, 
TESTING, AND TRAINING 
INSTITUTION, 
HOUSE, CHARING CROSS ROAD, 
LONDON, W.C 


30ARD OF CONTROL : 
The Rt. Hon. the EARL OF CRAWFORD, Chairman. 
The Hon. REGINALD BROUGHAM. 
ROBERT HAMMOND. 
FRANCIS INCE. 
HUGH ERAT. HARRISON, B.Sc., A.M.I.C.E., 


The next SESSION will commence on WEDNESDAY, 
TEMBER 17. 
The Institution is in affiliation with some of the largest Electricity 
Supply Companies, into whose Works and Stations the Students are 
drafted. 
Application should be made to the Secretary, P. A. 
15 St. Helen’s Place, E.C 


UNIVERSITY COLLEGE, LON DON. 


The Session of the Faculty of Medicine will commence on OCTOBER 
ey Lecture at 4 p.m., by Dr. THOMAS BARLOW, F.R.C.P. 
The Examinations for the Entrance Exhibitions will commence on SEP- 
TEMBER 23. 
Scholarships, Exhibitions, and Prizes of the value of £800 are awarded 
annually. 

In University College Hospital about 3000 In-patients and 35,000 Out- 
patients are treated during the year. Thirty-six appointments, eighteer 
being resident, as House Surgeon, House Physician, Obstetric Assista ity 
&c., are filled up by competition during the year, and these, as well as a 
Clerkships and Dresserships, are open to Students of the Hospital without 
extra fee. 

Prospectuses, with full information as to Classes, Prizes, &c., may 
obtained from the College, Gower Street, W.C. 

JOHN WILLIAMS, M.D., Dean. 
J. M. HORSBURGH, M. A., Secretary. 





commence on WEDNESDAY, 


FARADAY 


Principal. 


SEP 


LaTHAM, M.A., 














UNIVERSITY COLLEGE, BRISTOL. 


The Council invite Applications for the Post of LECTURER ! 
MATHEMATICS. at 4150. Applications, with Testimonials, to 
sent not later than AUGUST 25. Further information may be obtained 


application to 
JAMES RAFTER, Secretary. 
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FOR SALE. | MINERALOGY AND GEOLOGY. 
The IMPORTANT HERBARIUM of Prof. | cpgctan anp TYPICAL COLLECTIONS FOR STUDENTS, 
ey of Ly ae omens —_ ps ow na ag Hen LECTURERS, AND MUSEUMS. 
ichens, Fungi, Mosses, Hepatica, gz.—Apply to M. Laurent, 
Alsace. EVERY REQUISITE FOR PRACTICAL WORK, CABINETS. 
14 Rue du Roulage, Mulhouse, Alsace CASES, APPARATUS OF ALL KINDS. 
| The Largest Stock in England of Rocks, Rock-Sections, 


NEWNHAM STUDENT, Nat. Sci. Tripos | Minerals, Fossils, 


1890, desires Employment to prepare Specimens or as Secretary to | > 
Museum, Scientific Man, or Doctor. Could abstract Original Papers | New Catalogues and Lists now ready, Free, of 


es Coaching given.—Address *‘G. M. W.,” 219 Edgware | JAM ES R. GR EGORY;, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 











ADVERTISER has been for the last Three | 
Years a Demonstrator of Physics in College, and desires an Appoint- GEOLOGICAL COLLECTIONS. 
ment in connection with this Subject.—Address, ** J. S.,”" 7 Mountview 


Road, Crouch Hill, London. Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 


| and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. ; 
200 ditto, sos. The best value obtainable. 


TO SC | EN CE LECTU R ER Ss epee en ad Teenaiatt — variety. Cabinets, Glass-topped Boxes, 
7 } an oe 
See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 


TERN, used by W. Lant Carpenter, Esq., Prof. Forses, B. J. MALDEN | bY Ww O M A S D. R U S S E L ® 


Esq. _New Oxyhydrogen Microscope. Grand Results. Docwra Triple, 
ag 2 — a nang Supplied — ean camel or rn PRIZE MEDALLIST, HEALTH EXHIBITION, 

r. H. GRATTAN Guinness, &c, Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest ’and Best. Elaborately Illustrated Catalogue, 78 NEWGATE STREET, LONDON, E.C. 
ge Pages, 1s. ; Postage, 5d. Smaller do., 6d. Pamphlets Free. HUGHES, _ 


pecialist, Brewster House, Mortimer Road, Kingsland, N. | Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
jans (up to Double-Elephant size), Shorthand, and 


SILVERED-GLASS REFLECTING Syne writing, are easily, quickly, and cheaply produced by the 
TELESCOPES. 


CALVER’S well-known TELESCOPES received the Highest Award for 
“Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 


Chelmsford. ° Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


WEAK AND DEFECTIVE SIGHT.— AUTOCOPYIST DEPT. (A.E.7.Co., La.), 
SPECTACLES scientifically adapted to remedy impaired vision by London Wall, London, and 52 Princess Street, Manchester. 
Mr. ACKLAND, Surgeon, daily, at Horne AND THORNTHWAITE’S - i ‘ : 

Opticians to the Queen, 416 Strand, London. The weak-sighted should 


read Ackland’s ‘‘ Hints on Spectacles,” €d., post free. ) 
ame HOLLOWAYS PILLS Faeeame 


“WEATHER FORECAST INSTRUC- 
Lawn tee ene Post free, 74d.— Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI« 


mi FIER of the BLOOD; a Powerful Invigorator of the 

OSTEOLOGICAL SPECIMENS : : : 
MODELS, &.—MOORE BROS., 49 Hardman Street, Liverpocl, |  *¥stem, if suffering from WEAKNESS AND DEBILITY, 
Price List, Three Stamps. and is unequalled in Complaints incidental to Females. 





























SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. WILLIAM HARVEY. 

THOMAS HENRY HUXLEY. SIR GEORGE B. AIRY. 

CHARLES DARWIN. J. LOUIS R. AGASSIZ. , 

JOHN TYNDALL. JEAN BAPTISTE ANDRE DUMAS. 
GEORGE GABRIEL STOKES. SIR RICHARD OWEN. 

SIR CHARLES LYELL. JAMES CLERK MAXWELL. 

SIR CHARLES WHEATSTONE. JAMES PRESCOTT JOULE. 

SIR WYVILLE THOMSON. WILLIAM SPOTTISWOODE. 
ROBERT WILHELM BUNSEN. ARTHUR CAYLEY. 

ADOLF ERIK NORDENSKJOLD. SIR C. W. SIEMENS. 

SIR WILLIAM THOMSON. JOHN COUCH ADAMS. 
HERMANN L. F. HELMHOLTZ. JAMES JOSEPH SYLVESTER. 
SIR JOSEPH DALTON HOOKER. DMITRI IVANOWITSH MENDELEEFF. 





Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, 
or the Set of 26 Portraits in a Handsome Portfolio for £6 15s. 0d., carriage paid. 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and Money Orders payable to MACMILLAN & CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 





NATURE 


Crown, Price 6s. 6d. 


PRINCIPLES OF 
GENERAL ORGANIC CHEMISTRY. 


By PROFESSOR E. HJELT, 
OF HELSINGFORS. 


Translated from the German by J. BISHOP TINGLE, 
in the Laboratory of the Heriot Watt College, 


Ph.D., 


Edinburgh. 


Assistant 


In this work the fundamental theories of organic chemistry are presented 
in a clear and concise form, and their application is fully illustrated by ex- 
amples. The relations between the constitution of compounds and their 
chemical and physical properties are prominently exhibited. A considerable 
number of general reactions are discussed and explained ; in all cases these 
are classified according to the vesu/ts: for instance, reactions involving oxi- 
dation are 
tion on different classes of compounds ; a lucid account is also given of the 
special application of particular oxidizing agents. 


1; LONGMANS, GREEN, & CO. 


Londor 


Just Published, Price 4d. 


No. Ior. 


THE NATURAL HISTORY 


AND 


SCIENTIFIC BOOK CIRCULAR. 


NEW PURCHASES IN BOTANY & ZOOLOGY 


From the Libraries of the late Rev. Courcuitt Bapincton, D.D., iate 
Fellow of Saint John’s College, Cambridge, Joun Leicu, Esq., and Dr. 
Joun Percy, F.R.S., F.G.S 


Upwards of & 
WIL L 1AM WE SLEY & SON, 


0 Valuable Works. 
28 Essex Street, Strand, London, W.C. 


Just Published, Svo, Cloth, Price 16s. 


THE PHILOSOPHY OF TUMOUR- 
DISEASE : a Research for Principles of its Treatment. By C. PIT- 
FIELD MITCHELL, Member of the Royal College of Surgeons. 
England; Author of “ Dissolution and E 
Medicine,” &c. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London ; 
and 20 South Frederick Street, Edinburgh. 


JOHN J. GRIFFIN & SONS, Limireo, 


CHEMICAL, PHILOSOPHICAL, AND 


PHOTOGRAPHIC APPARATUS, 


22 GARRICK STREET, COVENT GARDEN, 
LONDON. 








CHEMICAL APPARATUS of every description for Analytical Upera- 
tions and Experiments of Demonstration. 
APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 


nics, Hydrostatics, 


Acoustics, Light, Heat, Electricity, and other Branches 
of Physical Science. 


SEND FOR CATALOGUES, FREE ON APPLICATION, 


UNRIVALLED.1 SPECTACLES. [UNRIVALLED. 
MR. FOURNET, 


Author of ‘“‘ The Philosophy of Sight,” 


By means of his VALUABLE PATENT REFRACTOMETER, SILVER 


MEDAL, PARIS EXHIBITION, 1889, 
QUTRIVALS 
AT PRESCRIBING FOR SPECTACLES 
The Most Eminent Surgeon-Oculists of the Day, 

All Oculists’ Presgriptions shouia be checked by this Valuable Instrument. 
Those wearing or about to wear Spectacles are confidently recommended: o 
have their Sight Tested by Mr. FOURNET’S REFRACTOMETER, 
CONSULTATION FEE, FIVE SHILLINGS. 

18 BENTINCK ST., WELBECK ST., S.W. 

Appointments desirable, 


Spectacles at Civil Service Prices. 


11 till 5. 





grouped together, and examples are given of the effects of oxida- | 
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| EDWARD STANFORD'S LIST. 


A NEW BOOK FOR THE HOLIDAYS. 


Ready Immediately, Crown 8vo, Cloth, with Frontispiece and 20 Maps. 


CAMPING VOYAGES ON GERMAN RIVERS. 
By ARTHUR ber Senna orn M.A 


The Rivers described are the Werra, Weser, Neckar, Rhine, Moselle, Main, 
Moldau, Elbe, and Danube; and Practical Details of Outfit, Obstructions. 
Distances, &c., are given. 





Now Ready, FOURTH EDITION, Revised. 
A PHYSICAL, HISTORICAL, AND DESCRIPTIVE 
GEOGRAPH Y. 
By KEITH JOHNST( IN, F.R.G.S. 
Revised and Edited by E. G. RAVENSTEIN, F.R.G.S 
Large Post 8vo, with numerous Maps and Illustrations, Cloth, Price 12s. 


**Mr. Keith Johnston’s text-book of geography is a work of much thought, 
wide research, and no inconsiderable literary skill. It contains a vast amount 


| of information on the physical features of the countries of the world, their 


climate and productions, commerce and industry, political institutions, ad- 
ministrative divisions, and leading towns. A set of maps, coloured so as to 
distinguish forest regions, agricultural lands, steppes, and deserts, forms a 


| welcome addition to this judiciously planned and carefully written text- 
| book.” 


—A theneum. 
Just Published, Fcap. 8vo, Cloth, 2s. 


WEATHER FORECASTING 
FOR THE BRITISH ISLANDS 
By means of a Barometer, the Direction and Force of Wind, and Cirrus 
louds. 
By CAPTAIN HENRY TOYNBEE, 
F, R.Met.S., 


With Frontispiece and 8 Page Diagrams. 


STANFORD'S TWO-SHILLING SERIES OF 
TOURIST’S GUIDES. 


Fcap. 8vo, Cloth, with Maps and Plans. 
NEW EDITIONS JUST PUBLISHED. 
NORTH DEVON.—TOURIST’S GUIDE 
TO NORTH DEVON AND THE EXMOOR DISTRICT. By 
R. N. WORTH, F.G.S. Fifth Edition. With Map. 
SOUTH DEVON.—TOURIST’S GUIDE 
TO SOUTH. DEVON: Rail, Road, River, Coast, and Moor. By 
R. N. WORTH, F.G.S., Author of ‘‘ Tourist’s Guides to Wiltshire, 
Worcestershire,” &c. Fifth Edition. With Map, and Plan cf Exeter 
Cathedral. 


F.R.A.S., F.R.G.S., 


late Marine Superintendent, Meteorological Office. 


|\SOMERSETSHIRE.— —TOURIST’S 


GUIDE TO SOMERSETSHIRE: Rail and Road. 
WORTH, F.G.S. Fourth Edition. 
Plan of Wells Cathedral. 


DERBYSHIRE.—TOURIST’S GUIDE TO 
THE COUNTY. By R.N. WORTH, F.G.S., Author of the Guides 
to Devon, Somerset, Gloucester, Wiltshire, Worcestershire, &c. In- 
cludes the Peak District, Matlock, Buxton, &c. With Map. 


THE OTHER GUIDES IN STANFORD'S TWO-SHILLING SERIES ARE : 
BEDFORDSHIRE. By A. J. Ponsen, M.A, 

BERKSHIRE. By E. Waxrorp, M./ 

CAMBRIDGE. By A. G. Hitt, B.A. “a S.A 

CHANNEL ISLANDS. By G. P. BEVAN, r age 

CORNWALL. By W. H. Trecettas. 

DORSETSHIRE. By R. N. Wortn, F.G.S. 

ENGLISH LAKE DISTRICT. By H. I. Jenkinson. 

ESSEX. By E. Watrorp, M.A. 

GL OUCESTE RSHIRE. By R. N. Worth, F.G.S. 
HAMPSHIRE. By G. P. Bevan, F.S.S 

KENT. ByG. P. Bevan, F.S.S 
LONDON (THROUGH). By 
LONDON (ROUND ABOUT). 
NORFOLK. By Wa cterR Rve. 

SUFFOLK. By Dr. J. E. Taytor, F.L.S., F.G.S. 

SURREY. ByG. P. Bevan, F.S.S. 

SUSSEX. ByG. F. Cuampers, F.R.A.S. 

WARWICKSHIRE. ByG. P. Bevan, F.S.S. 

WILTSHIRE. ByR. N. WORTH, F.R.G.S. 
WORCESTERSHIRE. By R. N. Wortn, F.G.S. 

WYE (THE) AND ITS NEIGHBOURHOOD. ByG. P. Bevan. 
YORKSHIRE, NORTH AND EAST RIDINGS. By G. P. Bevan. 
YORKSHIRE, WEST RIDING, By G. P. Bevan. 


London: EDWARD STANFORD, 
26 and 27 Cockspur Street, Charing Cross, S.W. 


gy R. N. 
With Map of the County and 


the Rev. W. J. Lorrie. 
By the Rev. W. J. Lorrie. 
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SUBSCRIPTIONS TO “NATURE.” 


s @. 
ee ee a ee ee 
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To the United States, the Continent, &c. :— 
Ss be 6 ® 4 Se ee 
a a é 
Quarterly .. 2. eee 


To India, China, and Japan :— 


a ae 
Half-yearly. ..... 
Quarterly ...... 





CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 

L & 
One Eighth Page, or Quarter Column ... o 18 
Quarter Page, or Halfa Column ..... I 15 
Pape tee, aCe 2... es 3 SF 
WEE 8k kk oe eR ew 6 6 





Money Orders payable to MACMILLAN & CO. 
OFFICE: 2g BEDFORD STREET, STRAND, W. 





MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


A Large Collection of Beautiful Mineral Specimens, including a VERY 
FINE GROUP OF SENARMONTITE CRYSTALS, VERY BRIL- 
LIANT MANGANITES, WULFENITES, VANADIMITES, HAR- 
MATOME, from Oberstein and Scotland; NATROLITES, Auvergne ; 
CHILDRENITES, ARAGONITES, and MELANOPHLOGITE. 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 

CHISELS, and BLOWPIPE APPARATUS. 
Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Lessons given. Catalogues Free. 


BRYCE-WRIGHT’S MUSEUM, 


26 SAVILE ROW, LONDON, W. 

(OFF REGENT STREET), 
Contains Minerals, Precious Stones, Stone Implements (Palzo- 
lithic and Neolithic) ; also New Zealand Jade Meres, Tikis, and 
other Savage Weapons, Bronze Implements ; Works of Art in 
Jade, Rock Crystal, &c.; Vases and Table-Tops in Stone ; 
Arms and Armour, and other Specimens of Natural History, all 
of which are 


FOR SALE AT THE LOWEST PRICES. 
ESTABLISHED 1845. 
Boxes sent upon Approval. 
Man spricht Deutsche, 


F.H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 
NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest, 


Mr. BuTver has lately obtained and has now on view a fine series of 
banded blue Fluors, rare Calcites, Quartz afier Barytes, and doubly ter- 
minated Quartz from Cumberland, Mylonite Schist and other interesting 
Scotch Rocks, some thousands of Oolitic Fossils, including the Bravender 
Collection, new Rock-slides illustrative of Teall’s **Petrography,” and a 
selection of specimens of Amphioxus (6d. each) preserved in different media. 
Arrangements have been made for the supply of Scyllium and other Zoological 
Specimens to order. 








On parle frangais. 
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DEATH AND DISABLEMENT BY ACCIDENT. 
THE RAILWAY PASSENGERS’ ASSURANCE COMPANY 


Assures £1000 at Death and Full Benefits at £4 per Annum, 
HON. EVELYN ASHLEY, Chairman. 


Annual Income £250,000. 
80,000 ANNUAL POLICYHOLDERS. 
Invested Capital and Reserve Fund £285,000. 
COMPENSATION PAID, 


£2,750,000. 


West End Office:-8 GRAND HOTEL BUILDINGS, W.C. 
Head Office :—64 CORNHILL, LONDON, E.C. 


W. D. MASSY, } Secretaries. 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
llustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 


Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE. HOT BORN, LONDON, W.C. 


MANUSCRIPT COPYING 
By Typewriter. Special attention given to Papers on Technical Subjects 
for Public Reading. 
Price, 1s. 3d. per 1000 Words. Manifold Copies, rs. per ro00 Words. 
STANDARD TYPEWRITING CO., 90 & 91 Queen St. (third floor), E.C, 
and at 38 Arlington Square, N., and 41 Goldney Road, W. 


NERVOUS EXHAUSTION. 
PULVERMACHER’S WORLD-FAMED 
GALVANIC BELTS 


for the Cure of Nervous CompLainTs have received Testimonials from three 
Physicians to Her Majesty the Queen, and over Fifty Members of the Royal 
College of Physicians of London. 
The distressing symptoms of NERVOUS EXHAUSTION, loss of 
MUSCULAR POWER, RHEUMATISM, SCIATICA, PARALYSIS, 
EPILEPSY, &c., are speedily removed by means of 


PULVERMACHER’S World-famed Galvanic Belts, 


which convey the electric current direct to the affected parts, gradually 
stimulating and strengthening all the nerves and muscles, and speedily 
arresting all symptoms of premature waste and decay. 

Dr. Vines, Fellow of the Royal College of Physicians, writes, September 
19, 1885:—** Having used Mr. PULVERMACHER’S BELTS for many 
years, in the course of medical practice, I am ina position to speak of their 
great value as a curative agent in cases of nervous disease or functional 
malady where Electricity is l.kely to be serviceable. I am entirely convinced 
of their efficacy.” 

Dr. C. HaNDFIELD Jones, F.R.C.P., F.R.S., Physician to St. Mary’s 
Hospital, says :—*‘ I am satisfied that Mr. PULVERMACHER isan honest 
and earnest labourer in the field of science, and I think he deserves to meet 
with every encouragement from the profession and scientific men.” 

Sir:Cuartes Locock, Bart., M.D., says :—‘* PULVERMACHER’S 
BELTS are very effective in neuralgia and rheumatic affections, and I have 
prescribed them largely in my practice for other similar maladies, paralysis, 
&c.” 


For full Price List and Particulars see new Pamphlet, 
‘“ GALVANISM: Nature’s Chief Restorer of Impaired 
Vital Energy.” Post free from 


PULVERMACHER’S 
GALVANIC ESTABLISHMENT. 


194 REGENT STREET, LONDON, W. 
ESTABLISHED OVER FORTY YEARS. 
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MESSRS. MACMILLAN & GO.’S PUBLICATIONS. 


ND MINERALOG 


THE RUDIMENTS OF PHYSICAL GEOGRA- 

PHY FOR THE USE OF INDIAN SCHOOLS; with a Glossary 

of Technical Terms employed. By H. F. BLANFORD, F.G.S. Illus- 

trated. Crown 8vo. 2s. 6d. 

POPULAR TREATISE ON THE WINDS. 

Comprising the General Motions of the Atmosphere, Monsoons, Cy- 

clones, Tornadoes, Waterspouts, Hailstorms, %c. By WILLIAM 

FERREL, M.A., “sane of the American National Academy of 
Sciences. 8vo. 18: 

PHYSICS OF THE EARTH’S CRUST. By the 
Rev. OSMOND FISHER, M.A., F.G.S., Hon. Fellow of King’s 
College, London. Second Edition, Altered and Enlarged. 8vo. 12s. 

PRIMER OF PHYSICAL GEOGRAPHY. By 
ARCHIBALD GEIKIE, LL.D., F.R.S., Director-General of the 
Geological pd ¢ Great Britain and Ireland. Illustrated, with 
Questions. 184 

ELEMENT ARY ‘LESSONS IN PHYSICAL GEO- 
GRAPHY. By the same Author, Illustrated. Feap. 8vo. 4s. 6d. 
QUESTIONS ‘ON THE SAME. ts. 6d. 

PRIMER OF GEOLOGY. By the same Author. 
Illustrated. 18mo. 1s. 

CLASS-BOOK OF GEOLOGY. By the same 
Author. Illustrated. New and Cheaper Edition. 

TEXT-BOOK OF GEOLOGY. By the same 
Author. Illustrated. os Edition, Seventh Thousand, Revised 


and Enlarged. 8vo. 28 
OUTLINES OF FIELD GEOLOGY. By the 


same Author. Illustrated. Extra Fcap. 8vo. 3s. 

THE SCENERY AND GEOLOGY. ‘OF SCOT- 
LAND, viewed in connection with its Physical Geology. By the 
same Author. Illustrated. Crown 8vo. 12s. 6¢ 

PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By T. H. HUXLEY, F.R.S. Illustrated. New and 
Cheaper Edition. Crown 8vo. 6s. 

OUTLINES OF PHYSIOGRAPHY—THE MOVE- 
MENTS OF THE EARTH. By J. NORMAN LOCKYER, 
F.R.S., Examiner in Physiography for the * and Art Depart- 
ment. Illustrated. Crown Bvo. Sewed, 15. 6d. 

A TREATISE ON ORE DEPOSITS. By J. ARTHUR 
PHILLIPS, F.R.S. Ulustrated. 8vo. 

MICROSCOPICAL 
ROCK-MAKING MINERALS: An Aid to 
Study of Rocks. By H. ROSENBUSCH. 
Abridged by JosEru P, IppinGs. Illustrated. 8vo. 


BIOLOGY. 
ON THE COLOUR OF FLOWERS, as Illustrated 


in the British 7 a By GRANT ALLEN. The Illustrations. 
Crevn 8vo. 35. ture Series. 
TREAT ISE “ON COMPARATIVE. “EM BRYO- 
oo By F. M. BALFOUR, M.A., F.R.S., Fellow and Lecturer of 
Trinity College, Cambridge. With Illustrations. Second Edition, 
reprinted without alteration from the First Edition. In 2 vols. 8vo. 


Vol. I. 18s. Vol. II. 21s. 
FIRST LESSONS IN PRACTICAL BOTANY. 


FRSESCAE GEOGRAPHY, ee 


A 


the Microscopical 
Translated and 
245. 


sy G. T. BETTANY, M.A., F. L.S., formerly Lecturer in Botany at | 


| THE sae eed FLORA OF THE BRITISE 


Guy’s Hospital Medical School. 18mo. 1S. 
A COURSE OF PRACTICAL INSTRUCTION 
IN BOTANY. By F. O. BOWER, M.A., F.L.S., Professor of 
Botany in the University of Glasgow. Second Edition, Revised and 
Enlarged. Crown 8vo, 1os. 6d. 
THE ORIGIN OF THE FITTEST. Essays on 
Evolution. By E. D. COPE,M.A., Ph.D. 8vo. 12s. 6d. 
HAND-BOOK OF FIELD AND 





PHYSIOGRAPHY OF THE | 


| A 


GENERAL | 


ORNITHOLOGY: A Manual of the Structure and Classification of | 


Birds. With Instructions for Collecting and Preserving Specimens. 
By Prof. ELLIOTT COUES, M.A., M.D., &c., Vice-President of the 
American Ornithologists’ Union ; Foreign Member of the Btitish Orni- 
thologists’ Union ; Corresponding Member of the Zoological Society of 
London, &c. Profusely Illustrated. 8vo. [Just Ready. 


MEMORIAL NOTICES OF CHARLES DARWIN, 
F.R.S., &. By T. H. HUXLEY, F.R.S., G. J. ROMANES, F.R.S 
ARCHIBALD GEIKIE, F.R.S., and W. T. “"THISELTON DY ER, 
F.R.S. ’ Reprinted from — With a Portrait engraved by C. H: 

JEENS. Crown 8vo. 2s. [Nature Series. 


ORGANIC EVOLUTION AS THE RESULT OF | 


THE INHERITANCE OF ACQUIRED CHARACTERS AC- 
CORDING TO THE LAWS OF ORGANIC GROWTH. By Dr. G. 
H. 
Anatomy in Tubingen. 


Translated by J. T. Cunnincuam, M.A., 
F.R.S.E., late Fellow of University College, Oxford. 


8vo. 12s. 6d. 


MACMILLAN AND CO., LONDON. 


THEODOR EIMER, Professor of Zoology and Comparative | 


BIOLOGY (continued). 


A MANUAL OF ELEMENTARY PRACTICAI 
HISTOLOGY. By W. FEARNLEY. With Illustrations. Cr.8vo. 7s. 


AN INTRODUCTION TO THE OSTEOLOG\ 
OF THE MAMMALIA. Ry WILLIAM HENRY FLOWER 
LL.D., F.R.S., Director of the Natural History Departments of th: 
British Museum, late Hunterian Professor of Comparative Anatomy 
and Physiology in the Royal College of Surgeons of Engiand. ae 
numerous Illustrations. Third Edition. Revised with the assist: 
of Hans Gapvow, Ph.D., M.A., Lecturer on the Advanced Morpholog 2) 
of Vertebrates, ne Strick: land Curator i in the University of Cambridg 
Crown 8vo. 10. 

PRIMER OF ‘ PHYSIOLOGY. By MicuHari 
FOSTER, M.D., Sec.R.S., Professor of Physiology in the University 
of Cambridge. With Numerous Illustrations. New Edition. 18mo. 1 

A TEXT-BOOK OF PHYSIOLOGY. By the sanx 
Author. With Illustrations. Fifth and thoroughly Revised Editior 
In Three Parts. 8vo. 

Part I., comprising Book I. coca, Tissues of Movement—'! 
Vascular Mechanism. _ tos. 

Part II., comprising Book Il. The Tissues of Chemical Action, 
their Respective Mechanisms—Nutrition. 10s. 6d. 
Part III. is in the press preparing for early publication. 


THE ELEMENTS OF EMBRYOLOGY. 2}; 
MICHAEL FOSTER, M.A., M.D., LL.D., Sec.R.S., and th: 
late FRANCIS M. BALFOUR, M. A., EE D., F.R.S., Fe 
of Trinity College, Cambridge, and Professor of Animal Morpho! 
in the University. Second Edition, Revised. Edited by Apam S: 
wick, M.A., Fellow and Assistant Lecturer of Trinity College, Can 
bridge, and Wa.tter Hearse, Demonstrator in the ——— 
Laboratory of ~ University of Cambridge. With [Illustratior 
Crown 8vo. 1os. 

COURSE OF ELEMENTARY PRACTICA! 
PHYSIOLOGY AND HISTOLOGY. by Prof. MICHAEL FOS 
TER, M.D., Sec.R.S. &c., and J. N. LANGLEY, M.A., F.R.S 
Fellow of Trinity College, Cambridge. Sixth Edition. Crown 8¥c 
7s. 6d. 

TEXT-BOOK OF THE PHYSIOLOGICAI 
CHEMISTRY OF THE ANIMAL BODY. Including an Accor 
of the Chemical Changes occurring in Disease. By A. GAMG EE. 
M.D., F.R.S., formerly Professor of Physiology in the Victoria Un 
versity, the Owens College, Manchester. 2 Vols. 8vo. With Illustr: 
tions. Vol.I (Vol. LI. in the press. 


PHYSIOL OGICAL BOTANY. Outlines of th 
Histology of Phznogamous Plants. II. Vegetable Physiology. | 
GEORGE LINCOLN GOODALE, M.A., M.D., Professor of Botar 
in Harvard University. 8vo. tos. 

STRUCTURAL BOTAN Y, OR ORGANO 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which a 
added the Principles of Taxonomy and a a Glossar 
of Botanical Terms. By Prof. ASA GRAY, D. 8vo. tos. 6d. 

THE SCIENTIFIC PAPERS OF ASA GRA} 

Selected by CHARLES SPRAGUE SARGENT. 2 vols. Vo! 

Reviews of Works on Botany and Related Subjects, 1834-87. Vol. 

Essays ; Biographical Sketches, 1841-86. Demy 8vo. 21 

SYSTEMATIC AND PRACT ICAL. TEX7 

xy OF PATHOLOGY. By D. J. HAMILTON, F.R.C.S.E 

Professor of Pathological Anatomy, University of Aberdee 

Sea Illustrated. 8vo. Volume lI. 25s. 

PRIMER OF BOTANY. By Sir J. D. Hooker 
K.C.S.I., C.B., M.D., F.R.S., D.C.L. With Numerous Illustrations 
New Edition. ‘18mo. [Science Primers 


ISLANDSs. By the same Author. 3rd Edit., Revised. Globe 8vo. ros. 6¢ 
AN ATLAS OF PRACTICAL ELEMENTAR) 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology 
agen School of Science and Royal School of Mines. With a Prefac« 
y THomMaAs Henry Huxtey, F.R.S. Royal 4to. 14s. 
INTRODUCTORY PRIMER OF SCIENCE. By 
T. H. HUXLEY, F.R.S. 18mo. 1s. Science Printers. 
LESSONS IN ELEMENTARY PHYSIOLO GY 


By the same Author. oi Numerous Illustrations. New Edit 


Revised. Fceap. 8vo. 4s. 4 
QUESTIONS ON HUXLEY’S PHYSIOLOGY 
18mo. 


FOR SCHOOLS. By T. ALCOCK, M.D. New Ed. I 
A COURSE OF PRACTICAL INSTRUCTION IN 
ELEMENTARY BIOLOGY. By T. H. HUXLEY, F.R.S., LL.D 
assisted by H. N. MARTIN, M.A., M.B., D.Sc., F.R.S 
Edition, revised and extended by B. Howes and D. H. 
M.A., Ph.D. With a Preface by T. H. Hux ey, F.R.S. Cr. 8vo. 10s. 04 
MICRO-ORGANISMS AND DISEASE. 
Introduction into the Study of Specific Micro-Organisms. 
KLEIN, F.R.S., Lecturer on General Anatomy and Physiolog 
Medical School of St. Bartholomew’s Hospital, Professor of Ba 
logy at the College of State Medicine, London. Illustrated. 4! 
Edition, Revised. Crown 8vo. 6s. 
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MESSRS. MACMILLAN AND CO.’S NEW BOOKS. - 


PRINCIPLES OF ECONOMICS. By Atrrep Marsnatt, M.A., Professor 


of Political Economy in the University of Cambridge, Fellow of St. John’s College Cambridge, sometime Fellow of Balliol 
College, Oxford. 2 Vols. 8vo. Vol. I. Price 12s. 6d. net. 


The Zimes says :—‘‘ The present work abundantly justifies the high reputation of its author. . . . It exhibits a profound and 
extensive acquaintance with the general course of economic speculation, not only in England, but in Europe and the United States. 
. . . What is still more characteristic of the work is its wide command and felicitous application of ‘ curious facts,’ its searching 
analysis of the mechanisms of business of all kinds, and its masterly treatment of human action and motive in their bearing on 
economical problems,” 

The Pall Mall Gazette says :—‘‘ The most important book of the week is the first volume of Prof. Marshall's ‘ Principles of 
Economics,’ a work which embodies the studies of many years.. . . When we pass on a little further in the book to note the 
‘aims of economic inquiries ’ to which his absorbing interest in the problem of poverty leads, we see at once that Prof. Marshall 
means to tackle his question in a thoroughgoing and even a revolutionary spirit. . . . It is a great thing to have a Professor at one 
of our old Universities devoting the work of his life to recasting the Science of Political Economy as the Science of Social Perfecti- 
bility. Whether there will ever be a new heaven and a new earth, who shall say? But at any rate, it removes one obstacle on the 
path to have a New Political Economy.” 








FOURTH EDITION. 
THE METHODS OF ETHICS. By Henry Smewick, M.A., LL.D., Knightbridge 
Professor of Moral Philosophy in the University of Cambridge, Author of ‘‘ The Principles of Political Economy,” ‘‘ Outlines 
of Ethics for English Readers,” &c. Fourth Edition, Revised. Demy 8vo, 145. 


AN INTRODUCTION TO THE HISTORY OF THE SCIENCE OF 
POLITICS. By Sir FREDERICK POLLOCK, Bart., Barrister-at-Law, M.A., LL.D. Edin., Corpus Christi Professor of 
Jurisprudence in the University of Oxford ; late Fellow of Trinity College, Cambridge ; Author of ‘‘ Essays in Jurisprudence 
and Ethics,” ‘* The Land Laws,” &c. Crown 8vo, 2s. 6d. 


THE THEORY OF LIGHT. By Tuomas Preston, M.A. Trinity College, 


Dublin ; Lecturer in Mathematics and Mathematical Physics, University College, Dublin. 8vo, 12s. 6d. 


THE CONFLICTS OF CAPITAL AND LABOUR. Historically and Econo- 
mically considered ; being a History and Review of the Trade Unions of Great Britain, showing their Origin, Progress, 
Constitution, and Objects, in their varied Political, Social, Economical, and Industrial Aspects. By GkhKORGE 
HOWELL, M.P., Author of the ‘‘ Handy-Book of the Labour Laws,” &c., &c. Second and Revised Edition, brought up 
to date. Crown 8vo, 7s. 6d. 


THE ELEMENTS OF SOLID GEOMETRY. By R. Batpwin Haywarp, M.A., 


F.R.S., Senior Mathematical Master at Harrow School, formerly Fellow of St. John’s College, Cambridge, late President 
of the Association for the Improvement of Geometrical Teaching. Globe 8vo, 3s. 


GEOMETRICAL CONICS. Part I. The Parabola. By the Rev. J. J. Mine, 


M.A., Private Tutor, late Scholar of St. John’s College, Cambridge, Author of ‘‘ Weekly Problem Papers”; and R. F. 
DAVIS, M.A., late Scholar of Queens’ College, Cambridge. Crown 8vo, 2s. 


SANDHURST MATHEMATICAL PAPERS, FOR ADMISSION INTO THE 
ROYAL MILITARY COLLEGE FOR THE YEARS 1881-89. Edited by E. J. BROOKSMITH, B.A., LL.M., St 
John’s College, Cambridge ; Instructor of Mathematics at the Royal Military Academy, Woolwich. Crown 8vo, 3s. 6d. 

: ; NOW READY, PARTS I., II., AND III. 

MONOGRAPH OF THE BRITISH CICADA! OR TETTIGIDZE (Frog- 

hoppers and Grassflies). By GEORGE BOWDLER BUCKTON, F.R.S., Corr. Memb. Acad. Nat. Hist. of Philadelphia, 


Memb. de la Soc. Ent. de France. Illustrated by more than 400 Coloured Drawings. In Eight Parts. Demy 8vo. Parts 
I., II., and III., 8s. each. 


SHORT STUDIES OF SHAKESPEARE’S PLOTS. By Cyrit Ransome, M.A. 


me Professor of Modern Literature and History in the Yorkshire College of the Victorian University, &c. Crown 8vo, 3s. 6a, 
The Plays dealt with are Hamlet, Julius Cesar, Macbeth, King Lear, Richard II., Othello, Coriolanus, The Tempest. 


Now Ready, Part L., Price 3s. 6d. 


BRAIN: 


A JOURNAL OF NEUROLOGY. 
Edited for the Neurological Society of London, by A. DE WATTEVILLE. 
CONTENTS. 
ORIGINAL ARTICLES :— Treatment by Suspension. By J. S. R. Russell, M.B., and 

The Psycho-Physical Process in Attention. By J. Sully. James Taylor, M.A., M. 

On Associated Eye-Movements produced by Cortical Fara- Preliminary Note on Certain Morbid Products found in the 
dization of the Monkey’s Brain, By F. W. Mott, M.D., Brains of Patients dying after Severe Head Injuries. By 
and E, A. Schaefer, F.R.S. Alexander Miles, M.B., L.R.C.S. (Edin.). 

On Movements resulting from Faradic Excitation of the CLINICAL CASES 
Corpus Callosum in Monkeys. By F. W. Mott, M.D., AE SGN iad " 
and E. A. Schaefer, F.R.S REVIEWS AND NOTICES OF Books. 

A Contribution to the Study of Cheyne-Stokes Breathing. By ABSTRACTS OF BRITISH AND FOREIGN JOURNALS. 
J]. Dixon Mann, M.D., F.R.C.P. CRITICAL DIGEST. 


MACMILLAN AND CO., LONDON. 
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M°LEOD’S 
suns RECORDER. 
Maker, 

JAMES J. HICKS, 


| 8,9, & 10 Hatton Garden, London, E.C. 


eod, F.R.S., of Cooper’s Hill 
consists of a cylindrical me- 


opposite to the lens of which is a 


PRICE £6 15s. 


| Further Particulars on Application to the 


MEAD INGTON 
This ingenious instrument, which is the inven- 


tion of Prof. McL 


| College, Staines, 
tallic camera, 


EFFECTIVE. 


plane in the meridian and inclined with the 
sphere upwards so that the axis of the camera 
makes an angle with the horizontal equal to 


| pinion for focussing the image of the sun on 
the latitude of the place at which it is 


the sensitised paper placed in the base. 
| instrument must be placed with its vertical 


is mounted on a slide provided wit 
The support is constructed to suit the 1 


| thin glass sphere silvered inside. 
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ATALOGUE FREE 
M N Discount for the Trade London, E.C. 
mameasinish vi Mra APPARATUS 


Of every description. 


“OPTIMUS” PHOTOGRAPHIC SETS “ OPTIMUS” MACAZINE CAMERA “OPTIMUS” PHoTocaaPuic tenses 


With Tripod and every necessary complete. Pictures 4} by 3} inches. RAPID EURYSCOPE. 


| 
J ae | . \Carries Twelve qe hs The most | “ There is no doubt of 
For Plates f —_aa)" For Plates | Dry Plates. - ; 2 convenient 
Sh) dt |)" - | —_ ar vee. yet invented. | : 
4% by 31, _ or . ‘ 64 by 43, | No Dark Slides. [(9>))||\am -— Be yt curv” aful lens.’—J. Trait 


238s. --: , ; Md £5 15s. Flee, 4 Tayior, British Four- 


its proving a most use- 


Plates ch: changed Bi a A _ Lens and! 4 


| b | e0een 4 
y turning a Lea v oe nal of Photography. 
| Button. at a 6s. ~ i 








WIMSHURST MACHINE. 
Works in any Weather. Size giving 4: Sparks, £4 10s. 


ACOUSTIC APPARATUS. 
CHEAP SCHOOL APPARATUS. 


Approved by Science and Art Department. 
CATALOGUES FREE. 


HARVEY @ PEAE.., 


6 CHARING CROSS ROAD, W.C. 


BRADY & MARTIN, SPECTROSCOPES & SPECTROMETERS 


27, 29, & 31 MOSLEY STREET, 
NEWCASTLE.UPON-TYNE, TELESCOPES OR LABORATORY USE, 
Wholesale and Ex port Dealers and Man ufac- With ‘* Rowlands’s’’ Metal Gratings, or with Prisnis of every Description 
turers of Chemical and Scientific Apparatus, manee Genin aan aeaieinmeiaiie 
Pu re Chemicals for Analysis, KC., For Photographing the Stars on Secchi’s Plan. 
Supply Colleges, and bp in . parts of se Werla wh every ee 
ork i emistry, 
reg, fo Pett ete hati se A. HILGER, 


Analytical & Works Laboratories completely Furnished, Astronomical and Optical Instrument Maker, 
Agents in connection with the Science and Art Department, 





204 STANHOPE STREET, HAMPSTEAD ROAD, 
Paatumne— Lonpon, N.W. 
N. H. MARTIN, Cc. E. STUART, B.Sc. éa 


GOLD MEDAL, Highest Award, Inventions Exhibition, 
885s 





New ILLUSTRATED CATALOG UE, CONTAINING MANY NEW FORMS OF 
APPARATUS, FREE ON APPLICATION. | 
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‘** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 








No. 1084, VoL. 42] 


‘Seika asa Newspaper at the General Post Office.] 


THE NEW PATENT WATKIN ANEROID BAROMETER. | + 


Amongst several unsolicited Testimonials 
the two following have been received by the 
maker :— 

THE OBSERVATORY, MELBOURNE, 
ctober ro, 1888. 
Dear S1r,—The Watkin Aneroid 
only reached me three weeks ago, 
am very much pleased 
with it, and have givenita 
pretty severe trial with very 
satisfactory results. 
(Signed) R. J. ELvrry. 


IN 
Frat WaTCH 


Epinsurcu, | May 31,89. 
Dear Sir,—I have just 
returned from a six weeks’ 

Stay at the Ben Nevis Ob- 
| servatory, and while there 
had an opportunity of test- 
ing the admirable qualities 

of your new ‘“ Watkin” 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted being 
only about 45 of an inch. 
During my stay at the Ob- 
servatory the Aneroid was fre- 
quently tested by taxing it down 


2000 feet and then comparing it | 


with the standard on my return. 
The results obtained speak volumes for the high-class workmanshipand great 
— you have attained in the on of this instrument. 
(Signed) R. C:Mossman, F.R.M.S., Observer. Scott. Met. Soc. 
J. J. HICKS, 8, 9, &- 10 HATTON GARDEN, LONDON. 


THURSDAY, AUGUST 7, 1890. 


" [PRICE 15 CENTS. 


{All Rights are Reserved. 


BINOCULAR TELESCOPES. 


These Instruments are the most 
powerful Binoculars that can be made 
to be sufficiently portable for the 
tourist’s use; their magnifying power 
is very great. They should be re- 
garded as Telescopes ; and where there 
is a sufficient amount of light, objects 
may be easily made out by them which 
would be invisible with any ordinary 
Binocular. 

BINOCULAR TELESCOPE, 
with turning motion in centre 

to adjust it to the width of the 

eyes, in Solid dung Leather 
Case wes . £5 


Illustrated Catalogue of Binoculars post 
Sree. 


JOHN BROWNING, 
63 STRAND, LONDON, W.C. 





“The ‘STAR’ MICROSCOPE fe potern marvel at its low price. 
fhe lenses alone are worth the moné British Medical Journal. 


BECKS 


£2 2s. to £5 5s. 


Is 

made 

through- 

out in brass, 

neatly ja- 

panned, and is 

not only first-rate 

in optical qualities, 

but is now a handsome, 

well- wen Instrument. 
SOSSSSSSSOSSSOOSSOOOOS 


R. & J. BECK, 68 Cornhill, London, E.C. 








NEGRETTI & ZAMBRA’S 
BINOCULAR TELESCOPES, 


NECRETTI » ZAMBRA 


FOR MILITARY SERVICE, DEER-STALKING, 
OR YACHTING, 


Mounted in Aluminium or Bronze Metal. 
Long Range, with High Magnifying Power and Perfect Definition. 


By a new combination of lenses, Negretti & Zambra have produced a 
glass eight inches in length, possessing all the advantages of the larger size 
binocular telescope. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


SciENTIFIC INSTRUMENT MAKERS AND OPTICIANS TO THE QUEEN, 


HOLBORN VIADUCT, EC. 


45 CORNHILL ; ath "REGENT STREET ; 
NEGRETTI & ZAMBRA’S Photographic Studio, Crystal Palace. 
Illustrated Catalogue, 1200 Engravings, 5s. 6d. 
TELEPHONE No. 6583. Telegraphic Address—“* NEGRETTI, Loxpon.” 
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CITY AND GUILDS OF LONDON 
INSTITUTE for the ADVANCEMENT 
OF TECHNICAL EDUCATION. 
H.R.H. THE PRINCE OF WALES, K.G. 


CHAIRMAN OF CoUNCIL: THE RIGHT HON. THE EARL 
OF SELBORNE, F.R.S 


PRESIDENT : 


SESSION 1890-91. 


Matriculation or Entrance Examinations will be held on SEPTEMBER 
24 for the Central Institution, and on SEPTEMBER 30 for the Day 
Department of the Technical College, Finsbury. 


22 to 


CENTRAL INSTITUTION. 


The Courses of Technical Instruction at the Central Institution of the 
City and Guilds of London Institute are adapted to the requirements of 
persons who are preparing to become Civil, Mechanical, or Electrical 
Engineers, Chemical and other Manufacturers and Teachers. 

MATHEMATICAL DEPARTMENT, under the direction of Prof. 


Henrict. F.R.S. 
ENGINEERING DEPARTME NT, 

M.1.C.E. {Dean of the Institution). 
PHY SICAL AND ELECTRICAL 

Ayrton. F.R. 
CHEMIC AL 


under Prof. Unwin, F.R.S., 


under Prof. 


DEPARTMENT, 


oe " DEPAR IMENT, under Prof. ArMsTRONG, 
£. 
The NEW SESSION COMMENCES on SEPTEMBER 30. THE 
ENTRANCE EXAMINATION will be held on SEPTEMBER 22 to 24. 
Programme and full Particulars of Courses of Instruction, and of the 
Entrance Scholarships, on application at the Central Institution, Exhibition 
Road, or at the Office of the Institute, Gresham College, E.C. 


Ph.D., 


TECHNICAL COLLEGE, FINSBURY. 


The DAY DEPARTMENT, 
The Day Classes at the City 


for Students not under 14 Years of Age. 
and Guilds of London Technical College, 


Finsbury, provide Technical Instruction for Mechanical and Electrical Engi- 
neers and Technical Chemists, :nd are under the direction of Prof. S. P. 
‘Tuompson, D.Sc. yy of the College, Prof. J. Perry, F.R.S., ‘and 
Prof. R. Menor, F. 

The NEXT SES SION COMMENCES on OCTOBER 7. The 


Entrance Examination will be held on SEPTEMBER 30. 
The EVENING DEPARTMENT, for Apprentices, Journeymen, Fore- 


men, and others. 

Instruction in Mechanical and Electrical Engineering,-J echnical Chemistry, 
Applied Art, Cabinet Making, Metal Plate Work, Builders’ and Plumbers’ 
Work, Carpentry and Joinery, Bricklaying, &c. 

Fees from 6s. to 25s. for the Session, inclusive of Laboratories and Work- 
shops. 

The SESSION COMMENCES on MONDAY EVENING, SEP- 
TEMBER 29. 

Apprentices are admitted at half the ordinary Fees. 

For further Particulars of Day and Evening Classes, Scholarships, &c., 
apply at the College, Leonard Street, City Road, E.C., or at the Office of 
the Institute, Gresham College, E.C. 


JOHN WATNEY, Hon. Secretary, 
City and Guilds of London Institute, Gresham College, E.C. 


ST. “‘THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1890-91 will open on WEDNESDAY, 
OCTOBER 1, when the Prizes will be distributed at 3 p.m. by Sir 
FREDERICK POLLOCK, Bart., M.A. 

TWO ENTRANCE SCIENCE "SCHOLARSHIPS of 125 guineas and 
£60 respectively, open to all first-year Students, will be offered for com- 
petition. The Examination will be held on September 26, 27, and 29, 
and the subjects will be Chemistry and Physics, with either Physiology, 
Botany, or Zoology at the option of Candidates, 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as also several Medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B, Examinations of the University of London. 

All Hospital Appointments are open to Students without charge. 

The Fees may be paid in one sum or by instalments. Entries may te 
made separately to Lectures or to Hospital Practice, and special arrange- 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 

Prospectuses and all particulars may be obtained from the Medical Secre- 
tary, Mr. Gzorce RENDLE. 


E. NETTLESHIP, Dean. 
G. H. MAKINS, Vice-Dean. 





| ALFRED GOODWIN, M.A. 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH ROAD, 
BIRMINGHAM, 


Who last week sent to his subscribers Cristatella mucedo, with sketch and 
description. He also sent out Leptodora hyalina, Fredericella sultana, 
Paludicella Ehrenbergi, Argulus foliaceus, Philodina roseola, Floscularia, 
Corethra plumicornis, Melicerta ringens, Stephanoceros ; also Amceba, 
Hydra, Vorticella, Crayfish, Dog-Fish, Amphioxus, and other Specimens 
for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 

Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 15.5 
or Twelve Tubes for 10s. 6d. 

Portfolio of Drawings, Eleven Parts, 1s. each. 


UNIVERSITY COLLEGE, LONDON. 

The SESSION of the FACULTIES of ARTS and LAWS and of 
SCIENCE (including the Indian and Oriental Schools and the Department 
of Fine Arts) will beginon OCTOBER 2. The Introductory Lecture will 
be given at 3 p.m. by Prof. R. S. Poote, LL.D. 
PROFESSORS. 
F. ALTHAUS, Ph.D. +. German. , 
J. HUDSON BEARE, B.Sc. ane and Mechanical Techno- 


v4 SPENCER es >) Ancient and Modern History. 


CECIL BENDALL, M.A.. 
Rev. T. G BONNEY, 


F.R.S., x.S. 
RHYS DAVIDS, "ELD. a 
a 





.-» Sanskrit. 
“D.Sc poasiony and Mineralogy (Yates-Gold- 
smid Professorship). 
T. WwW. ali and Buddhist Literature. 
. Italian Language and Literature. 
. Electrical Technology. 
. Physics (Quain Professorship). 
” (Political ‘Economy (Newmarch Pro- 
- fessorship). 
{Latin. 
*"1\Greek. 
i - and Constitutional Law 
ane and History. 
. Mathematics. 
"(English Language and Literature 
“"\ (Quain Professorship). 
. French Language and Literature. 


Ph.D. 

ANTONIO F ARINELLI. L B.. 
J. A. FLEMING, M.A.. 
G. C. FOSTER, B.A., PRS 


H. S. FOXWELL, M.A. 
ALEXANDER HENRY, 
LL.B. ... eee eee eve 
M. J. M. HILL, M.A. eee 
W. P. KER, M.A... eee 
H. LALLEMAND, B.-és-Sc. 


E. RAY LAN KESTER, M.A. *\ Zoology and Comparative Anatomy 
LL.D., F.R.S ooo «J (Jodrell Professorship). 

A. LEGROS ... +» Fine Arts (Slade Professorship). 

a D. W. - Hebrew (Goldsmid Professorship). 


MARKS — eco . 
. F. MURISON, M.A. oo +» Roman Law. 

r W. OLIVER, B.A., D.Sc. .» Botany (Quain Professorship). 
KARL PE ARSON, M.A., LL.B.. . Applied Mathematics. 

R. S. POOLE, LL ° "| Archzology (Yates Professorship). 
J. P. POSTG ATE, M.A... - Comparative Philology. 

W. RAMSAY, Ph.D., F.R.S. «+ Chemistry. 

CHARLES RIEU, Ph.D. ... . Arabic and Persian. 


G. CROOM ROBERTSON, M. a er of Mind and Logic (Grote 


“ Professorship). 
E. A. SCHAFER, F.R.S.... . Physiology (Jodrell Professorship). 
T. ROGER SMITH, F.R.I.B.A.... Architecture. 
L. ci a, Te oes *\ Civil Engineering and Surveying. 


WATSON S) 1, F. 
Be rer) on F “- LC. “1 Applied Chemistry. 
HUGH STANNUS, “RRILBAD 


‘ applied Art. 
(Lecturer) — «. ot 

Scholarships, &e. . of the "value. ‘of 42000 may be awarded annually. 
The Regulations as to these, and further information as to Classes, Prizes, 
&c., may be obtained from the Secretary. 


J. M. HORSBURGH, M.A., Secretary. 
GUY’S HOSPITAL MEDICAL SCHOOL. 


The WINTER SESSION commences on WEDNESDAY, OCTOBER tr. 
The Hospital contains 695 Beds, of which 500 are in constant occupation 
Special Classes are held for Students preparing for the Examinations of the 
University of London, and other Higher Examinations. 
APPOINTMENTS. — All Hospital Appointments are made strictly in 
accordance with the merits of the Candidates, and without extra payment. 
ENTRANCE SCHOLARSHIPS in September 1890.—Two Open 
Scholarships in Arts, one of the Value of 100 Guineas, open to Candidates 
under 20 Years of Age ; and one of 50 Guineas, open to Candidates under 2 2 
Years of Age. Two Open Scholarships in Science, one of the Value of 125 
Guineas, and another of 50 Guineas, open to Candidates under 25 Years < f 





Age. 

PRIZES are awarded to Students in their various years, amounting in 
the aggregate to more than £300 

DENTAL SCHOOL.—A Dental School is attached to the Hospital, 
which affords to Students all the instruction required for a Licence in Dental 
Surgery. 

COLLEGE.—The Residential College accommodates about Fifty Students 
in addition to the Resident Staff of the Hospital. The College contains a 
large Di ining Hall, and Reading Rooms and Gymnasium for the use of th 
SrupEents’ CLus. 

For Prospectus and further information apply to the Dean, Dr. PERKY, 
Guy’s Hospital, London, S.E 
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BRITISH ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE, 
22 ALBEMARLE STREET, LONDON, W. 


The NEXT ANNUAL GENERAL MEETING will be held at 
LEEDS, commencing on WEDNESDAY, SEPTEMBER 3. 
PRESIDENT-ELECT : 
Str FREDERICK AUGUSTUS ABEL, C.B., D.C.L., D.Sc., F.R.S. 
V.P.C.S. 

NOTICE TO CONTRIBUTORS OF MEMOIRS.—Authors are re- 
minded that, under an arrangement dating from 1871, the acceptance of 
Memoirs, and the days on which they are to be read. are now as far as 
possible determined by Organizing Committees for the several Sections 
before the beginning of the Meeting. It has therefore become necessary, in 
order to give an opportunity to the Committees of doing justice to the 
several Communications, that each Author should prepare an Abstract 
of his Memoir, of a length suitable for insertion in the published Transac- 


tions of the Association, and the Council request that he will send it, together | 


with the original Memoir, by book-post, on or before August 6, addressed 
thus:—‘‘General Secretaries, — Association, 22 Albemarle Street, 
London, W. For Section... -.”” Authors who comply with 
this request, and whose Papers are : accepted, will be furnished Jefore the 
Meeting with printed copies of their Reports or Abstracts. If it should be 
inconvenient to the Author that his Paper should be read on any particular 
day, he is requested to send information thereof to the SECRETARIES in a 
separate note. 


TRAINING FOR ELECTRICAL ENGINEERS. 


THE ELECTRICAL STANDARDIZING, 
TESTING, AND TRAINING 
INSTITUTION, 


FARADAY HOUSE, CHARING CROSS ROAD, 
LONDON, W.C. 
BoarD OF CONTROL : 
The Rt. Hon. the EARL OF CRAWFORD, Chairman. 
The Hon. REGINALD BROUGHAM. 
ROBERT HAMMOND. 
FRANCIS INCE. 


HUGH ERAT. HARRISON, B.Sc., A.M.I.C.E., Principal. 


The next SESSION will commence on WEDNESDAY, SEP- 
TEMBER 17. 

The Institution is in affiliation with some of the largest Electricity 
Supply Companies, int» whose Works and Stations the Students are 
drafted. 

Application should be made to the Secretary, P. A. Latruam, M.A., 
15 St. Helen's Place, E.C. 


OWENS COLLEGE, VICTORIA 


UNIVERSITY, MANCHESTER. 


PROSPECTUSES for :— 
I.—DAY CLASSES. 
II1.—DEPARTMENT of MEDICINE. 
III.—DENTAL DEPARTMENT. 
IV.—PHARMACEUTICAL — 
V.—DEPARTMENT for WOME 
VI.—EVENING CLASSES. 
VII.—SCHOLARSHIPS and EXHIBITIONS (£12 to £100--per 


annum). 





May be obtained at Mr. Cornisn’s, St. Ann’s Square, Manchester; or on | 


application to the Registrar. 
HENRY WM. HOLDER, M.A., Registrar. 


BALLIOL COLLEGE,CHRIST CHURCH, 





AND 
TRINITY COLLEGE, OXFORD. 
NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 
A combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
NOVEMBER 128, 1890. 


Three Scholarships and Two Exhibitions will be offered, the Scholarship | 


being worth £80 a year. 

The subjects for examination will be Physics, Chemistry, and Biology, but 
Candidates will not be expected to offer themselves in more than two of 
these. 

Particulars may be obtained by application to A. VERNON HaRcourRT, 
Christ Church, Oxford. 


TO MEMBERS OF GONVILLE AND 
CAIUS COLLEGE. 


The Thruston Prize, amounting to about £54 (given in money or in any 
other form that may be thought best by the Governing Body), is awarded 
triennially to that Member of Gonville and Caius College who has published 
in the course of the preceding three years the best original investigations in 
Physiology (including Physiological Chemistry), Pathology, or “Practical 
Medicine, provided that such investigations are deemed of sufficient merit. 

The next award will be made in the current year. 

The names of intending Candidates, with copies of or references to their 
publications, must be sent in to the Master on or before SEPTEMBER 30, 


1890, 
N. M. FERRERS, Master. 











UNIVERSITY COLLEGE, BRISTOL. 


The Council invite Applications for the Post of LECTURER in 
MATHEMATICS. Salary £150. Applications, with Testimonials, to be 
sent not later than AUGUST 25. Further information may be obtained on 


application to 
JAMES RAFTER, Secretary. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principac—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the o 4 Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


WANTED, 
AN ASSISTANT SCIENCE TEACHER. 


Experience of Physical Laboratory essential. 


For all particulars, apply to the HEAD MASTER, Public School 
of Science, Cheltenham. 


TO BE SOLD.—A 3!-Feet Telescope by 


Messrs. THomas Cook of York, with Finders, Three Astronomical, 
One Terrestrial Eye-pieces, Diagonal Tube, Dew Cap, with firm 
Garden Stand. in very good condition, almost new. It has been very 
little used. Will be glad to have an offer for the same. Also another 
4-Feet Telescope, 3}-Inch Object-Glass, with Finder, One Terrestrial 
and One Celestial itye-piece, and Garden Stand, somewhat little out of 
order.—Apply to J. CASARTELLI, Optician, 43 Market Street, Man- 


FOR SALE. 











| The IMPORTANT HERBARIUM of Prof. 


BECKER, of Mulhouse, comprising a Rich Collection of Phanerogams, 
Lichens, Fungi, Mosses, Hepatica, Algez.—Apply to M. Laurent, 
14 Rue du Roulage, Mulhouse, Alsace. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN” 
TERN, used by W. Lant CarrEnTER, Esq., Prof. Forses, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. Send Results. Docwra Triple, 
Prize Medal, Highest Award. Suppiied tothe Royal Polytechnic Institution, 
Dr. H. GRATTAN Guinness, &c. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
~ Pages, 1s. ; Postage, sd. Smaller do.,6d. Pamphlets Free. HUGHES, 

pecialist, Brewster House, Mortimer Road, Kingsland, N. 


MANUSCRIPT COPYING 


By Typewriter. Special attention given to Papers on Technical Subjects 
for Public Reading. 
Price, rs. 3d. per 1000 Words. Manifold Copies, 1s. per 1000 Words, 








| STANDARD TYPEWRITING CO., 90 & 91 Queen St. (third floor), E.C, 


and at 38 Arlington Square, N., and 41 Goldney Road, W. 


SILVERED-GLASS REFLECTING 
TELESCOPES. 
CALVER’S well-known TELESCOPES received the Highest Award for 





| “Excellence and Improvements” at the International Exhibition, London. 


Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 

Chelmsford. 

WEAK AND DEFECTIVE SIGHT.— 
SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at HorNE AND THORNTHWAITE’S. 


Opticians to the Queen, 416 Strand, London. The weak-sighted should 
read Ackland’s ‘‘ Hints on Spectacles,” €d., post free. 


‘WEATHER FORECAST INSTRUC- 


TION CHART,” for hanging alongside Barometers. Post free, 7}¢.— 
Acxrovp, ‘The Wheatleys, Birkenshaw, Leeds. 


OSTEOLOGICAL SPECIMENS, 
Price List Thres Stamps. BROS., 49 Hardman Street, Liverpool. 


HOLLOWAY S OINTMENT INFALLIBLE 


MEDY 

For BAD LEGS, , BAD BREASTS, OLD a, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 

















NATURE 


NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Oxford and London University 
Extension Lecturers, &c. 
Highest quality only, £14 145. 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Scientific 
and other Slides, Four Stamps. 


NEWTON & CO.,,; 
Opticians to the Queen and 
the Government, 


3 FLEET STREET, LONDON. 


TT] all Tae 
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SOUTHALL BROS. & BARCLAY’S 


SPECIALLY PREPARED 


MICROSCOPIC ‘PREPARATIONS. 


CHEMICAL REAGENTS, STAINING FLUIDS, MOUNTING 
MEDIA, CEMENTS, VARNISHES, &c., &c., 
FOR USE IN 
PRACTICAL BOTANY, ZOOLOGY, HISTOLOGY, 
i And every Branch of 
PRACTICAL MICROSCOPY. 


(Makers of the Specialities referred to by Prof. Hillhouse in his edition of 
Strasburger’s ‘‘ Practical Botany.’’) 


Glass Slips, Cover Glasses, Forceps, Needles, Dissecting Knives, Razors, 
Scissors, Beakers, Flasks, Specimen Bottles and Tubes, in great variety. 
Microscopes by the principal Makers, 


Price Lists may be had on application. 


SOUTHALL BROS. & BARCLAY, 


CHEMICAL APPARATUS DEPARTMENT, 
DALTON STREET, BIRMINGHAM. 


PRBS NLEY (ae 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. | 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for | 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE. HOLBORN, LONDON, W.C. 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


DENT’S NEW ILLUSTRATED 


CATALOGUE of HIGH-CLASS 

WATCHES WATCHES and CLOCKS at 
. REDUCED PRICES, sent post | 

free on application to E. DENT | 
and Co., Makers to the Queen, 
61 STRAND, LONDON, W.C., 


or 4 ROYAL EXCHANGE. 
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| BRITISH MUSEUM (NATURAL 
HISTORY). 


The following Natural History Publications have been recently issued by 
the Trustees of the British Museum :— 

Catalogue of Birds:—Vol. XIII. Passeriformes, or Perching Birds. 
Sturniformes, containing the families Artamidaz, Sturnidz, Ploceidz, and 
Alaudidz. Also the families Atrichiida and Menuridez. By R._ Bowdler 
Sharpe. Woodcuts and Coloured Plates. Price £1 8s. od. 

— Vol. XV. Passeriformes, or Perching Birds. 7 vacheophona, or 
the families Dendrocolaptidz, Formicariide, Conopophagidz, and Pteropto- 
chide. By P. L. Sclater, M.A., F.R.S. Woodcuts and Coloured Plates. 
Price £1. 

——— Vol. XVIII. Picariz. Scansores, containing the family Picidz. 
3y E. Hargitt. Woodcuts anc Coloured Plates. Price £1 6s. od. 

Illustrations of Typical Specimens of Lepidoptera Heterocera. Part VII. 
By A. G. Butler. Coloured Plates. Price £2. 

Catalogue of Fossil Reptilia and Amphibia. 
F.G.S. Part 
7s. 6d. 


By R. Lydekker, B.A., 
III., containing the Order Chelonia. Woodcuts. Price 


Part IV., containing the Orders Anomodontia, Ecaudata, Caudata, 
and Labyrinthodontia ; and Supplement. Woodcuts. Price 7s. 6d. 

These books can be purchased through the Agency of Messrs. LONG- 
MANS & CO., 39 Paternoster Row; Mr. QUARITCH, 15 Piccadilly ; 
Messrs. ASHER & CO., 13 Bedford Street, Covent Garden; and Messrs 
KEGAN PAUL., TRENCH, TRUBNER, & CO, 57 Ludgate Hill ; or 
at the NATURAL HISTORY MUSEUM, Cromwell Road, London, 
S.W. 


W. H. FLOWER, Director. 
August 4, 1890. 





Just Published, Price 4d. 


WILLIAM WESLEY AND SON'S 
NEW CATALOGUE 


OF 


GEOLOGY, MINERALOGY, PALAONTOLOGY, 
ASTRONOMY AND MATHEMATICS, 
PHYSICS, CHEMISTRY, ELECTRICITY. 


WILLIAM WESLEY & SON, 28 Essex Street, Strand, 
London. 





Crown 8vo, Price 6s. 6d. 


PRINCIPLES OF GENERAL 
ORGANIC CHEMISTRY. 


By Pror. E. HJELT, 
Of Helsingfors. 


‘Translated from the German by J. BISHOP TINGLE, Ph.D., 
Assistant in the Laboratory of the Heriot Watt College, Edinburgh. 
London: LONGMANS, GREEN, & CO. 


Now Ready, Price 15s. 


Printed by Order of the Trustees of the Australian Museum, Sydney. 
Volume IJ., Part I., of 


AUSTRALIAN LEPIDOPTERA and their 
TRANSFORMATIONS. By the late ALEXANDER WALTER 
SCOTT. With Illustrations drawn from the Life by his Daughters, 
Harrier Morcan and HELENA Forpe. Edited and Revised by 
ARTHUR SIDNEY OLLIFF and HELENA ForDE. 


The Work will be published in Parts, each containing Three Foolscap (17 
by 13}) Plates coloured by hand, and only those species of which the trans- 
formations were known to Mr. Scort will be figured. : 

A Fresh Issue of Parts I., II., and III., forming Volume I. of the Wor 
(London, 1864, Van Voorst, Nine Coloured Plates), will shortly be availa 
for Purchase. ‘ ae ae- 

The Work may be obtained from KEGAN PAUL, TRENCH, TRUDP- 
NER, & CO., Ludgate Hill; GURNEY & JACKSON, Paternost 
Row; and H. SOTHERAN & CO., Strand, London. 


THE LEPIDOPTEROUS FAUNA OF 
LANCASHIRE AND CHESHIRE. By JOHN W. ELLIS, M.: 
(Vic.), F.E.S. Containing a Record of the Occurrence in these Counti 
of 1355 Species of Macro- and Micro-Lepidoptera, with Localities anc 
Observations. Cloth, 8vo, 136 pp., Price 4s. 6d. (Post free), from t 
AuTuor, Howard Place, Stoke-on-Trent. 
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SUBSCRIPTIONS TO “NATURE.” — §PEGTROSCOPES & SPECTROMETERS 


ee 
Half-yearly. . 2 2 + eee ee ee ee 16 TELESCOPES OR LABORATORY USE, 


Ceattety 2. ct ceive vvceses F 





| With ‘* Rowlands’s’’ Metal Gratings, or with Prisms of every Description 


To the United States, the Continent, &c. :— os 
DISK PRISMS AND MOUNTINGS 


Half easly - } : : i = : : f : ; : A | For Photographing the Stars on Secchi’s Plan. 


OOM 4 8 tee cee B 
Rajon | A. HILGER, 
To In > ina, and Japan : Astronomical and Optical Instrument Maker, 
a * 204 STANHOPE STREET, HAMPSTEAD RoaD, 


f-yearly . 
aoe Lonpon, N.W. 





pea é 
GOLD MEDAL, Highest Award, Inventions Exhibition, 


CHARGES FOR ADVERTISEMENTS. _ — a 


Three Lines in Column 2s. 6d. 9d. per Line — J 0 H N - C | r F | N & S 0 N S, Ln. 


One Eighth Page, or Quarter Column .. . = 
Quarter Page, or Half a Column Ain PHOTOGRAPHIC DEPARTMENT. 


Half a Page, or a Column a || } MANAGER— 
Whole Page . . ee ROBERT C. MURRAY. 


CAMERAS, LENSES. 
Special Complete Sets. 
: DRY PLATES AND CHEMICALS. 
MINERALOGY. Well-fitted Dark Room for Use of Amateurs. 
| Free Instruction to Beginners. 


S A WW U fe L al im N S O N, \\ ILLUSTRATED CATALOGUE IN PREPARATION. 


Price List upon Application. 
97 REGENT STREET, LONDON, W. 22 GARRICK STREET, COVENT GARDEN, LONDON, W.C. 
ESTABLISHED 1840. Late 277 STRAND. 


A Large Collection of Beautiful Mineral Specimens, including a VERY A. a .R.S.Mi 
FINE GROUP OF SENARMONTITE CRYSTALS, VERY BRIL- F. H. BUTLER, M.A. Oxon., Assoc R.S.Mines 
LIANT MANGANITES, WULFENITES, VANADIMITES, HAR- NATURAL HISTORY AGENCY, 

MATOME, from Oberstein and Scotland; NATROLITES, Auvergne; | 

CHILDRENITES, ARAGONITES, and MELANOPHLOGITE. | 158 BROMPT ON ROAD, LONDON, 


| 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, | Dealer i in Rocks, Minerals, Fossils, and other Objects 


CHISELS, and BLOWPIPE APPARATUS. of Scientific Interest, 
Precious Stones for Collectors and Mounting. | Mr. But er has lately obtained and has now on view a fine series of 


| banded blue Fluors, rare Calcites, Quartz after Barytes, and doubly ter- 

COLLECTIONS FOR STUDENTS AND PROSPECTORS. minated Quartz from Cumberland, Mylonite Schist and other interesting 
L ° | Scotch Rocks, some thousands of Oolitic Fossils, including the Bravender 
eSSOMS LIVEN. . Catalogues Free. | Collection, new Rock-slides illustrative of Teall’s “ Petrography,” and a 

| selection of specimens of Amphioxus (6d. each) preserved in different media. 
ne: samara have been made for the supply of Scyllium and other Zoological 


MINERALOGY AND GEOLOGY, | Soisestooris. 


SPECIAL AND TYPICAL COLLECTIONS yor STUDENTS, | GEOLOGICAL COLLECTIONS. 


EVERY REQUISITE FOR PRACTICAL WORK, CABINETS. Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
CASES, APPARATUS OF ALL KIN DS. | and Geological Position, in Mahogany Cabinets. 100 Specimens, ass. ; 


| 200 ditto, 50s. The best value obtainable. 
The Largest Stock in England of Rocks, Rock-Sectior s, Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
Minerals, Fossils and other Geological Requisites. 
. " 


New Catalogues and Lists now veady, Free, of | T ied O M A S D. R U Ss S a a & 
JAMES R. GREGORY, | PRIZE MEDALLIST, HEALTH EXHIBITION, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 78 NEWGATE STREET, LONDON, E.C. 


WIMSHURST MACHINE. 
Works in any Weather. Size giving 4: Sparks, £4 10s. 


ACOUSTIC APPARATUS. 
CHEAP SCHOOL APPARATUS. 


Approved by Science and Art Department. 
CATALOGUES FREE. 


HARVEWYW @& PEAE, 


6 CHARING CROSS ROAD, W.C. 





Money Orders payable to MACMILLAN & CO. 
OFFICE: 2g BEpFoRD STREET, STRAND, W. 
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BEST BLACK INK KNOWN. § **{fDrawings, Music, even 2 elaborate Sketches Pro. 
grammes, Pians (up to Double-Elephant size), Shorthand, anj 


DRAPER’S INK (DICH ROIC). Type-Writing, are easily, quickly, and cheaply produced by the 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. | 
Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. | 
| 


It writes almost instantly full black. | Flcws easily from the Pen. — Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
Does not corrode Steel Pens. Blotting-paper may be applied at the resemble written letters. Used at the House of Lords, &c. 


Iscleanly to use, and not liable to Blot. moment of writing. AUTOCOPYIST DEPT. (A.£.7.c La.) 
. -E.T.Co., -)s 





Gold Medal 
awarded to 
J. S. Fry & Sons. 








Paris Exhibition: 





| 


Gan bo cteriond in Londen, deeueh Mowe, Bonnar & Sens, Poni | Lasten Wall, Landon, and ge Punsats Shost, Manchastes 

Street ; and to be had of all Stationers. | Se LTP SRT EES LOTT 

BEWLEY & DRAPER (Limited), Dublin. THE ENTOMOLOGIST’S MONTHLY 

. —————— MAGAZINE. 

Price Sixpence, Monthly. 
~ R Y 3 S Edited by C. G. Barrett, J. W. Douctas, W. W. Fow er, M.A., F.L.S., 
R. McLacutan, F.R.S., E. Saunpers, F.L.S., and 
ee a 7 ol ype F.R.S. iilicoihe j 
is Magazine, e 4.2 $s standard 4 es and not 
Pure Concentrated - al subjects connected with Sateaingy. and adie an te Seones 
the British Isles. 
Subscription—Six Shillings per Annum, post free. 
London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
| 1 Paternoster Row. 
N.B.—A Second Series was commenced with the Number for January 1 
MESSRS. MACMILLAN AND CO.’S NEW BOOKS 
2 e a 

PRINCIPLES OF ECONOMICS. By Atrrep Marsnatt, M.A., Professoi 
of Political Economy in the University of Cambridge, Fellow of St. John’s College Cambridge, sometime Fellow of Ballioi 
College, Oxford. 2 Vols. 8vo. Vol. I. Price 12s. 6d. net. 

The Zimes says :—‘‘ The present work abundantly justifies the high reputation of its author. . . . It exhibits a profound and 
extensive acquaintance with the general course of economic speculation, not only in England, but in Europe and the United States, 
. « « What is still more characteristic of the work is its wide command and felicitous application of ‘ curious facts,’ its searching 
analysis of the mechanisms of business of all kinds, and its masterly treatment of human action and motive in their bearing on 
economical problems.” 

The Pall Mall Gazette says :—-‘‘ The most important book of the week is the first volume of Prof. Marshall's ‘ Principles of 
Economics,’ a work which embodies the studies of many years. . . . When we pass on a little further in the book to note the 
‘ aims of economic inquiries’ to which his absorbing interest in the problem of poverty leads, we see at once that Prof. Marshall 
means to tackle his question in a thoroughgoing and even a revolutionary spirit. . . . It is a great thing to have a Professor at one 
of our old Universities devoting the work of his life to recasting the Science of Political Economy as the Science of Social Perfecti- 
bility. Whether there will ever be a new heaven and a new earth, who shall say? But at any rate, it removes one obstacle on the 
path to have a New Political Economy.” 

FOURTH EDITION. 

THE METHODS OF ETHICS. By Henry Sinewick, M.A., LL.D., Knightbridge 
Professor of Moral Philosophy in the University of Cambridge, Author of ‘‘ The Principles of Political Economy,” ‘‘ Outlines 
of Ethics for English Readers,” &c, Fourth Edition, Revised. Demy 8vo, 145. 

AN INTRODUCTION TO THE HISTORY OF THE SCIENCE OF 
POLITICS. By Sir FREDERICK POLLOCK, Bart., Barrister-at-Law, M.A., LL.D. Edin., Corpus Christi Professor of 
Jurisprudence in the University of Oxford ; late Fellow of Trinity College, Cambridge ; Author of ‘‘ Essays in Jurisprudence 
and Ethics,” ‘* The Land Laws,” &c. Crown 8vo, 2s. 6d. 

The Zimes says :—‘‘ Admirers of Sir Frederick Pollock’s subtle, yet masculine, reasoning will welcome the publication, in « 
collected form, of these lectures. They cover in a small compass the whole ground of political science, beginning with Plato and 
Aristotle, and ending with Mill, Mr. Spencer, Prof. Huxley, and Mr. Justice Stephen.” 

THE THEORY OF LIGHT. By Tuomas Preston, M.A. Trinity College, 
Dublin ; Lecturer in Mathematics and Mathematical Physics, University College, Dublin. 8vo, 12s. 6d. 

THE CONFLICTS OF CAPITAL AND LABOUR. Historically and Econo- 
mically considered ; being a History and Review of the Trade Unions of Great Britain, showing their Origin, Progress, 
Constitution, and Objects, in their varied Political, Social, Economical, and Industrial Aspects. By GEORGE 
HOWELL, M.P., Author of the ‘‘ Handy-Book of the Labour Laws,” &c., &c. Second and Revised Edition, brought up 
to date. Crown 8vo, 7s. 6d. 

THE ELEMENTS OF SOLID GEOMETRY. By R. Batpwin Haywarp, M.A., 
F.R.S., Senior Mathematical Master at Harrow School, formerly Fellow of St. John’s College, Cambridge, late President 
of the Association for the Improvement of Geometrical Teaching. Globe 8vo, 3s. 

GEOMETRICAL CONICS. Part I. The Parabola. By the Rev. J. J. Miryr, 
M.A., Private Tutor, late Scholar of St. John’s College, Cambridge, Author of ‘*‘ Weekly Problem Papers” ; and k. I. 

DAVIS, M.A., late Scholar of Queens’ College, Cambridge. Crown 8vo, 2s. 

SANDHURST MATHEMATICAL PAPERS, FOR ADMISSION INTO THE 

ROYAL MILITARY COLLEGE FOR THE YEARS 1881-89. Edited by E. J. BROOKSMITH, B.A., LL.M., 5! 

John’s College, Cambridge ; Instructor of Mathematics at the Royal Military Academy, Woolwich. Crown 8vo, 35. 6.’. 

MACMILLAN AND CO., LONDON. 
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- BOOKS FOR THE HOLIDAYS. 
Macmillan’s Three - and - Sixpenny Series. 


By Charles Kingsley.—29 vol. 
MONTHLY VOLUMES FROM OCTOBER 1888. 


Westward Ho! With Portrait. [Ready. 

Hypatia. ~ 

Yeast. 

Alton Locke. 

Two Years Ago. 

Hereward the Wake. 

Poems. 

The Heroes. With Illustrations. 

The Water Babies. With Illustrations by LINLEY 
SAMBOURNE., 

Madam How and Lady Why. 

At Last. With Illustrations. 

Prose Idylls. 

Plays and Puritans, &c. 

The Roman and the Teuton. 

Sanitary and School Lectures and Essays. 

Historical Lectures and Essays. 

Scientific Lectures and Essays. 

Literary and General Lectures. 

The Hermits. With Illustrations. 

Glaucus ; or, The Wonders of the Seashore. 
Coloured Illustrations. 

Village, Town, and Country Sermons. wa 

The Water of Life, S 

National Sermons. ss 

Sermons for the Times. [ Sept. 

Good News of God. [ Oct. 

The Gospel of the Pentateuch: and David. [Nov. 

Discipline, and other Sermons. [ Dec. 

Westminster Sermons, [1t891, Fan. 

All Saints’ Day, and other Sermons. [Feb 


By F. Marion Crawford.—8 vols. 


Mr. Isaacs: A Tale of Modern India. With Portrait 
of Author. 

Dr. Claudius: A True Story. 

A Roman Singer. 

Zoroaster. 

Marzio’s Crucifix. 

A Tale of a Lonely Parish. 

Paul Pet, 

With the immortals, 


By Thomas Hughes.—3 vols. 


Tom Brown’s Schooldays. With Illustrations by A. 
HuGueEs and S. P. HALL. 

Tom Brown at Oxford. With Illustrations by S. P. 
HALL. 

The Scouring of the White Horse, and the Ashen 
Faggot. With Illustrations by RICHARD DOYLE. 


By Mrs. Craik.—g vols. 


THE AUTHOR OF ‘‘ JOHN HALIFAX, GENTLEMAN.” 
MONTHLY VOLUMES FROM MARCH 1890. 


Olive. With Illustrations by G. Bowers. 

The Ogilvies. With Illustrations by J. McL. RAtston. 
Agatha’s Husband. With Illustrations by WALTER CRANE, 
Head of the Family. Illustrated by the same. 

Two Marriages. 
The Laurel Bush. 
My Mother and I. 


With Illustrations. 


With 


With Illustrations by McL. RALsTon. 
; [ Sept. 
Miss Tommy: A Medizval Romance, With Illustrations 
by F. NoExt Paton. [ Oct. 
King Arthur: Not a Love Story. [Nov. 


MACMILLAN 


The Squatter’s Dream. 


| The Weaker Vessel. 


| Wheat and Tares. 
| A York anda —— Rose, 


| Joyce. 
| A Beleaguered City. 


| The Ring of Amasis. 


| A Year with the Birds. 


AND CO, 


By Charlotte M. Yonge,—28 vols. 


The Heir of Redclyffe. 

Heartsease. 

Hopes and Fears. 

Dynevor Terrace. 

The Daisy Chain. 

The Trial: More Links of the Daisy Chain. 
Pillars of the House. 2 vols. 

The Young Stepmother. 

The Clever Woman of the Family, 
The Three Brides. 

My Young Alcides. 

The Caged Lion. 

The Dove in the Eagle’s Nest, 
The Chaplet of Pearls. 

Lady Hester: and the Danvers Papers. 
Magnum Bonum. 

Love and Life. 

Unknown to History. 

Stray Pearls. 

The Armourer’s ’Prentices. 

The Two Sides of the Shield. 
Nuttie’s Father. 

Scenes and Characters. 

Chantry House. 

A Modern Telemachus. 

Bye Words. 

Beechcroft at Rockstone. 


By Various Writers.—27 vols. 


Robbery Under Arms: 
the Bush and in the Goldfields of Australia. 
BoLDREWOOD. 


A Story of Life and Adventure in 
By Rou! 


By the same, 
Schwartz. By D. CHRISTIE MuRRAY. 
Aunt Rachel. By the same. 
By the same. 
The Heritage of Deadlow Marsh, By Bret HARTE. 
[Fust ready. 
Cressy. 
The Ceruleans, 


By the same. 

By Sir H. CUNNINGHAM, K.C.ILE, 
By the same. 

By ANNIE KEARY, 
Castle Daly. By the same. 
Neighbours on the Green. 
By the same. 


By Mrs, OLIFHANT. 


By the same. 

The Woodlanders. By THomas Harpy. 

Reuben Sachs. By Amy Levy. 

Louisiana; and That Lass o’ Lowrie’s. 
HopGsoN BURNETT. 


By FRANCES 


By Lord LyTTOon. 

Faithful and Unfaithful. By MARGARET LEE, 

Wessex Tales: Strange, Lively, and Commonplace. By 
Triomas Harpy. 

Miss Bretherton, By Mrs. 
** Robert Elsmere.” 

A London Life. By HENRY JAMEs. 

Marooned. By W. CLARK RUSSELL. 

Storm Wanderers ; or, Lifeboat Work on the Goodwin Sands. 
By the Rev. JOHN GILMORE. 

Tales of Old Japan, By A. B. MitrorpD. With Illustrations. 

By W. WARDE FowLER. _Iilus- 
trated by BRYAN HOoK. 

Tales of the Birds. By the same. 
Hook. 

Leaves of a Life. 
WILLIAMS, Q.C. 


LONDON. 


HuMPHRY WARD, Author of 


Illustrated by BRYAN 


Being the Reminiscences of MONTAGU 
(also in Paper Covers, 2s. 6d. 
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Engines for Electric 


Lighting, Pumping, Chaf-cutting, &c. 


Hundreds of References on Application 


2-MAN TO 200 HLP. 
with Slides, 
PLEASE WRITE FOR LIST. 
CROSSLEY BROS, Ltd, 


a 
>= 
Mein 
a 
te] 
PD. 
[a=] 
a 


GAS-ENGINE. 
34,000 SOLD. 
Represents New 3 H.P. Vertical fitted 
Openshaw, Manchester. 


with Tube Ignition, entirely dispensing 


to users of our 





NEW, RARE. AND INTERESTING MICROSCOPIC OBJECTS. 


Type Slide of roo Diatomacez, with list of names 
Pollen z# situ on Stigma, CE nothera . eo 
Lieberkuhn Glands in Human Intestine 

Water Scorpion (Nepa cinerea) eee 6 Stem of Indian Poison-Berry (Anamirta coce wlus) 
Section of Amphioxus, through Phary’ ae sn 9 | Head of Lamprey, Section through Gills—very fine 


2t o | Type Slide of Eggs of Butterflies, Moths, &c., with list of names 
I 
I 
I 
oe ee oe woe I 
Pleurosigma angulatum—test object, dry... «+. 2 © | Trans. Section of Earthworm, through Middle 
2 
I 
4 


o | New and very fine Slide, containing mon 200. various Diatoms 
9 from St. Peter, Hungary... eco ose eo 


Scales of Podura (Lepidocyrtus cur icollis)—test object, “dry « o | Book Mite (Cheiletus eruditus) eo ‘ 
Sporocarp of Pilularia, Microspores and Macrospores eee 6 | Grain of Wheat and Embryo—four Sections on One Slide one 
Acarus of Itch (Sarcoptes scabeii), Male and Female on | One Slide «.. o | Pediculus capitis, Male, Female, Egg, and Larva—on a Slide 
Meibomian Glands in Section of Human Eyelid ... t 9 | Phantom Shrimp (Carella linearis) 

Any of the above forwarded on receipt of Remittance for Price. 

ILLUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS. 
CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS. 

Either of the above sent Post Free on application to— 

W. WATSON & SONS, OPTICIANS TO HER MAJESTY’S GOVERNMENT, 


315 HIGH HOLBORN, LONDON, W.( 


AND 251 SWANSTON STREET, MELBOURNE, AUSTRALIA. ESTABLISHED 1837. ‘ 
Awarded 20 GOLD AND OTHER MEDALS at various International E xhibitions, including 2 GOLD MEDALS, Paris Exhibition, 1889, for Microscopes, &c 


YME ESTABLISHED a 99 HATTON GARDEN, 
_CaTatocuE FREE 
PERKEN, SON, & RAYMENT, ccc vento, 2c 
vofession. 
MANUFACTURE PHOTOGRAPHIC APPARATUS 
Of every description. 


“OPTIMUS” MAGAZINE CAMERA! Sse. sa “OPTIMUS” “OPTIMUS” 
Pictures 4} by 3} inches. : IE > : SCOUT. | SCORER. 


: a ; Medium Size. Small Size. 
The most bi ssa Clear Definition. Clear Definition. 
convenient BY Good Field. |Large Field, 
yet invented. | #228 


No Dark Slides. MMMM Price, with times. times. 
: | : ‘ Euryscope | £m MN | 
apy Lens and — — - +. 


Button. , oon For Definition and Magnifying Power we invite intending Purchasers to test our 
Field Glasses against any in the World. 





Carries Twelve «<a 
Dry Plates. 











‘Printed by RicHARD Cay | AND Sons, LiMiTED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, <ak ‘Publis! 
MACMILLAN AND Co., at 29 Bedford Street, Strand, London, W.C., and 112 Fourth Avenue, New York.—TuHurspay, August 7, 159°- 
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WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 
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[PRICE 15 CENTS. 
Registered me Newspaper at the General Post Office.] [All Rights are Reserved. 


. NEW PATTERN TWELVE-PLATE WIMSHURST 
ELECTRICAL MACHINE. 


The first of these Machines has just been made for the New South 
Wales Government under the inspection of W. H. PREECE, Esq., F.R.S., 
of the Telegraph Department, and with the courteous assistance of 
J. Wimsuurst, Esq., who write as follows :— 


‘*The 12-Plate Machine lately made by you is the best finished and 
most satisfactory Instrument I have yet seen in any makers, and I shall be 
pleased to find it leads you to many other orders.” 

(Signed) *¢J, WIMSHURST.” 

‘*The Wimshurst Electrical Machine I have just inspected for the 
New South Wales Government meets my entire approval, and gives ever, 
satisfaction.” (Signed) ““W. Ei. PREECE.” 


These Machines are now kept in Stock. 
Price £45 net. 


Sole Makers-NEWTON & GCO., 


Manufacturers of every Description of Scientific and Physical 
Apparatus for Colleges, Institutions, &c. 


3 FLEET STREET, LONDON. 


NEWTON & CO. have recently made Wimshurst Machines for the 
Science and Art Department and the Universities of Oxford, Cambridge, 
and London, 


NEGRETTI & ZAMBRA’S NALDER BROS. & CO. 
W.C. | , 
BINOCULAR TELESCOPES, 132 HORSEFERRY RD, + 


roseopes, &¢. WESTMINSTER. 
[ARDEN, TELEPHONE No. 3120. TELEGRAPHIC 
E.C. ADDRESS : SECOHM, LONDON. 
NEW PATTERN BALLISTIC 
GALVANOMETER. 











Openshaw, Manchester. 
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FOR MILITARY SERVICE DEER-STALKING, 
OR YACHTING, - 
Mounted in Aluminium or Bronze Metal. Resistance 10, Ohms. 


Long Range, with High Magnifying Power and Perfect Definition. aad 
By a new combination of lenses, Negretti & Zambra have produced a 


glass eight inches in length, possessing all the advantages of the larger size Prices 
binocular telescope. 


Illustrated Price Lists posted free to all parts of the World. and full 


NEGRETTI & ZAMBRA, 


ScieNTIFIC INSTRUMENT MAKERS AND OPTICIANS TO THE QUEEN, 


eee HOLBORN VIADUCT, ELC. 


Branches :— 
cae ene R 45 CORNHILL ; 122 REGENT STREET ; ecate 
ublished by NEGRETTI & ZAMBRA’S Photographic Studio, Crystal Palace. a siaelilatid 
7, 1890. Illustrated Catalogue, 1200 Engravings, ss. 6d. 
TELEPHONE No. 6583. Telegraphic Address—‘* NEGRETTI, LONDON.” — 


particulars 


on 
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BRITISH ASSOCIATION 
FOR THE 

ADVANCEMENT OF SCIENCE, 
22 ALBEMARLE STREET, LONDON, W. 

The NEXT ANNUAL GENERAL MEETING will be 

LEEDS, commencing on WEDNESDAY, SEPTEMBER 3. 

f=" PRESIDENT-ELECT : 
Str FREDERICK eaten —. CB... DCL, D.Sc... VRS. 
o hsotte 


held at 


NOTICE TO CONTRIBUTORS OF MEMOIRS.—Authors are re- 
minded that, under an arrangement dating from 1871, the acceptance of 
Memoirs, and the days on which they are to be read. are now as far as 
possible determined by Organizing Committees for the several Sections 
before the beginning of the Meeting. It has therefore become necessary, in 
order to give an opportunity to the Committees of doing justice to the 
several Communications, that each Author should prepare an Abstract 
of his Memoir, of a length suitable for insertion in the published Transac- 
tions of the Association, and the Council request that he will send it, together 
with the original Memoir, by book-post, on or before August 6, addressed 
thus:—‘‘General Secretaries, British Association, 22 Albemarle Street, 
London, W. For Section.e...seesseseseeeereeeeeeee”” Authors who comply with 
this request, and whose Papers are accepted, will be furnished deforve the 
Meeting with printed copies of their Reports or Abstracts. If it should be 
inconvenient to the Author that his Paper should be read on any particular 
day, he is requested to send information thereof to the SECRETARIES in a 
separate note. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1890-91 will open on WEDNESDAY, 
OCTOBER 1, when the Prizes will be distributed at 3 p.m. by Sir 
FREDERICK POLLOCK, Bart., M.A. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
£60 respectively, open to all first-year Students, will be offered for com- 
petition. The Examination will be held on September 26, 27, and 29, 
and the subjects will be Chemistry and Physics, with either Physiology, 
Botany, or Zoology at the option of Candidates. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessionai Examinations, as also several Medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 

All Hospital Appointments are open to Students without charge. 

The Fees may be paid in one sum or by instalments. Entries may te 
made separately to Lectures or to Hospital Practice, and special arrange- 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 

Prospectuses and all particulars may be obtained from the Medical Secre- 


tary, Mr. GzorGe RENDLE. 
E. NETTLESHIP, Dean. 
G. H. MAKINS, Vice-Dean. 


THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


The WINTER SESSION, 1890-91, will commence on WEDNESDAY, 
October 1, when the Prizes will be distributed by C. KEGAN PAUL, Esq., 
and an Introductory Address will be delivered by W. C. STORER 
BENNETT, Esgq., F.R.C.S. 

Two ENTRANCE ScHoLarsuips (value £100 and £60) will be open for 
competition on September 29 and 30. 

The School Buildings have been recently enlarged, comprising new 
Theatre, Library, Physiological Laboratory, Materia Medica Museum, 
Students’ Room, and Luncheon Room. 

Besides Scholarships and Prizes, there are annually E1guTEEN RESIDENT 
Hospital Appointments open to Students. 

The Composition Fee for the whole Medical Curriculum is £100. Special 
provision is made for Dental Students and for Candidates for the Preliminary 
Scientific (M.B.) Examination. 

The Residential College adjoins the Hospital, and provides accommodation 
for thirty Students and a Resident Warden. 

Prospectuses and all particulars may be obtained from the Resident 


Medical Officer at the Hospital, or from 
ae A. PEARCE GOULD, Dean. , 
UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine will commence on OCTOBER 1. 
Introductory Lecture at 4 p.m., by Dr. THOMAS BARLOW, F.R.C.P. 

The Examinations for the Entrance Exhibitions will commence on SEP- 
TEMBER 23. 

en pe Exhibitions, and Prizes of the value of £800 are awarded 
annually. 

In University College Hospital about 3000 In-patients and 35,000 Out- 
atients are tredted during the year. Thirty-six appointments, eighteen 
eing resicent, as House Surgeon, House Physician, Obstetric Assistant, 
&c., are filled up by competition during the year, and these, as well as all 
Clerkships and Dresserships, are open to Students of the Hospital without 
extra fee. 

Prospectuses, with full information as to Classes, Prizes, &c., may be 
obtained from the College, Gower Street, W.C. 


JOHN WILLIAMS, M.D., Dean. 
J. M. HORSBURGH, M.A., Secretary. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH ROAD, 
BIRMINGHAM, 


Who last week sent to his subscribers Hydrodictyon utriculatum, with sketch 
and description. He also sent out Leptodora hyalina, Fredericella sultana, 
Paludicella Ehrenbergi, Argulus foliaceus, Philodina roseola, Floscularia, 
Corethra plumicornis, Melicerta ringens, Stephanoceros ; also Amceba, 
Hydra, Vorticella, Crayfish, Dog-Fish, Amphioxus, and other Specimens 
for Biological Laboratory work. f 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 18., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The WINTER SESSION will 
OCTOBER 1. 
The Hospital, which is the largest general Hospital in the Kingdom, con- 
tains nearly 800 beds, all in constant use. There are wards for accidents, 
surgical and medical cases, diseases of women and children, and ophthalmic 
cases. Special departments for diseases of the eye, ear, throat, skin, and 
teeth, and for cancer, tumours, diseases of the bladder, piles, and fistula 
Number of in-patients last year, 9105; out-patients, 109,839; accidents, 
11,400. 
Surgical operations daily. 
APPOINTMENTS.—Resident Accoucheur, House Physicians, House 
Surgeons, &c. Forty ofthese Appointments are made Annually. Numerous 
Dressers, Clinical Clerks, Post-mortem Clerks, and Maternity Assistants are 
appointed every Three Months, All Appointments are Free. Holders of 
Resident Appointments are also provided Free Board. 
‘Iwo Entrance Science Scholarships, value £75 and £50, and Two Buxt« 
Scholarships, value £30 and £20, will be offered for competition at the en 
of September to new Students. Sixteen other Scholarships and Prizes ar 
given annually. 
The London Hospital is now in direct communication with all parts of th ( 
Metropolis. ‘he Metropolitan District and other Railways have Stations 
within a Minute’s Walk of the Hospital and College. ( 
For further Information apply Personally or by Letter to ( 


Mile End, E. MUNRO SCOTT, Warden. 
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‘TRAINING FOR ELECTRICAL ENGINEERS. 
THE ELECTRICAL STANDARDIZING, ; 
TESTING, AND TRAINING ( 
INSTITUTION, 


t 

I 

FARADAY HOUSE, CHARING CROSS ROAD, K 
LONDON, W.C. I 


BoarpD OF CONTROL : 
The Rt. Hon. the EARL OF CRAWFORD, Chairman. 
The Hon. REGINALD BROUGHAM. 
ROBERT HAMMOND. 
FRANCIS INCE. 
HUGH ERAT. HARRISON, B.Sc., A.M.I.C.E., Principal. 


The next SESSION commence on WEDNESDAY, SI 
TEMBER 17. f 

The Institution is in affiliation with some of the largest Electri 
Supply Companies, into whose Works and Stations the Students 
drafted. 

Application should be made to the Secretary, P. A. Latuam, M.A 
15 St. Helen’s Place, E.C. 


will 


THE VICTORIA UNIVERSITY. 


An Entrance Examination in Arts (introductory to the Faculty of M 
cine) will be held in Owens College, Manchester ; University College, “ 
pool; and Yorkshire College, Leeds, on MONDAY, September 29, and { U 
lowing Days. : 

A Preliminary Examination (introductery to the Faculties of Arts, 
Science, and Law) will be held in Owens College, Manchester ; University 
College, Liverpool ; and Yorkshire College, Leeds, on FRIDAY, Septen 
26, and following Days. 

Notice (in writing) of intention to be present should be sent on or bef 
September 9, to the University REGIsTRAR, from whom _conditior 
entrance and further particulars as to these and other Examinations can 
obtained. ; 

Manchester, August 1890. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 


PrincrpaLc—DR. H. J. WEBB, B.Sc. } 








Thorough practical and scientific Training in Agriculture. Preparation A 
for the Colonies. Students gained the First, Third, and Fourth Scholar- #4 


ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1590. 
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OWENS COLLEGE, 


VICTORIA UNIVERSITY, MANCHESTER. 


SESSION I 890-9 a. 


PRINCIPAL—A. W. WARD, Litt.D., LL.D. 
DEPARTMENT OF ARTS, SCIENCE, AND LAW. 


Greek Hulme Professor, J. STRACHAN, M.A. 
Greek Testament Criticism. Greenwood Lecturer, Prof. A. S. WILKINS 
Latin . .. Prof. A.S. WILKINS, M.A., Litt.D., LL.D. 
Comparative Philology Prof. J. STRACHAN. 

Classical Archeology Lecturer, Rev. E. — HIC KS, M.A. 

English Language ... TOLLER, M.A. 
English Literature . Lecturer, OL if 4 R : L TON, M. x 

Hebrew and Arabic. Lecturer, Rev. L. M. SIMMONS, B.A. 


ae Lite-) } Lecturer, V nebo KASTNER, B.-ts-L. 


German | Langu guage ™ aid} Lecturer, qrooeenge HAGER, Ph.D. 
™ (Prot. T. F. TOUT, 


1.A. 
Shuttleworth Sian A.W.WARD, Litt.D., 
LL.D. 


Logic and Mental snd) Prof. R. ADAMSON, M.A., LL.D. 


Moral Philosophy .. 
Faulkner oe and Cobden Lecturer, J. E. 
Political Economy ... ose { Cc MUN 
Prof. J. Ee CRAW FORD MUNRO, B.A., 
LL.M., LL.D. 
Law .. oso eos ooo, WROs der in Common Law, T. F. BYRNE, B.A 
| Someone. a Jurisprudence rx Roman Law, 
EATON, M.A., B.C 
ae gage - ~~ 2) 3eyer ‘Profesor, HORACE LAMB, M.A., 
eo F.R.S 


plied) w+. os 
=< gworthy wer ARTHUR SCHUS- 
Physics ove eee SR, Ph.D., F-R.S 

” (prof, THOS. H. CORE, M.A. 
Civil and Mechanical En- 


gineering ... a Professor, + ee REYNOLDS, 
Geometrical and Mechan- rs M.A., LL.D., 

ical Drawing 
Chemistry and Mets allurgy... Prof. HAROLD B. DIXON, M.A., F.R.S. 
Organic Chemistry ... ... Prof. C. SCHORLEMMER, LL.D., F.R.S. 

me" ‘ sane 
lechnological Chemistry ... { L —— Seah, TG. M., SAETS 
.» Lecturer, C. A. BURGHARDT, Ph.D. 
; Beyer eg A. M. MARSHAL L, M.D., 
Zoology eee eee ove { M.A., D.Sc., F.R.S. 
Boteay w.. Prof. W. C. Ww iLLL AMSON, LL.D., F.R.S. 
Geology and. Palaontolo By \ Prof. re BOYD DAWKINS, M.A., F.R.S., 
daa. 0 F.¢ 


Physiography 

y 2SS 4 STIRLIN 
Physiology and Siteines {Brackenbury Professor, W. STIRLING, 
Freehand Drawing Lecturer, 


Harmony and Musical Com- ) | Lecturer, HENRY HILES, Mus. Doc. 
position 


With ASSIST. ANT LE CTURE RS in all the Principal Subjects. 


Smith Professor, T. 


History aes ove 


Mineralogy ... 


The SESSION will be OPENED with an INTRODUCTORY AD.- 

DRESS by the PRINCIPAL, on TUESDAY, October 7, at 11.30 a.m. 
There are two Halls of Residence associated with the College. 
Prospectuses of the different departments— 


I. DAY CLASSES, 
II. DEPARTMENT of MEDICINE 
- DENTAL DEPARTMENT, 
7. PHARMACEUTICAL DEPARTMENT, 
- DEPARTMENT rte WOMEN, 
. EVENING CLASS 
- SCHOLARSHIPS oe EXHIBITIONS, 


will be forwarded on application to the Registrar. 
HENRY WM. HOLDER, M.A., Registrar. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


DEPARTMENT OF ENGINEERING. 


The Council is prepared to appoint an ASSISTANT to the PROFESSOR 
of ENGINEERING. The Gentleman appointed will be a Practical 
Mechanical Engineer who has had University or Technical School Educa- 
tion. 

rhe Stipend will be £120 a Year, with a Share of Evening Fees. 

Applications, together with Testimonials and References, should be for- 


warded before SEP TEMBER g Next to 





IVOR JAMES, Registrar. 
Cardiff, August 6, 1890. 


ADVERTISER, who has had a long ac- ac- 
quaintance with the Work of Observatories, is prepared to undertake 
Astronomical Calculations, or similar Work, on Moderate Terms.— 
Address—J. PLummer, 8 Constitution Hill, Ipswich. 





UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


DEPARTMENT OF PHYSICS. 

‘The Council is prepared to appoint an ASSISTANT PROFESSOR of 
PHYSICS. 

‘Lhe Stipend will be £200 a Year, with a Share of Evening Fees. The 
Gentleman appointed will be expected to enter upon his work at the beginning 
of OCTOBER Next. 

Applications, together with Testimonials and References, should be for- 
warded before SEPTEMBER 9 to 

IVOR JAMES, Registrar. 

Cardiff, August 6, 1890. 


TO BE SOLD.—A 3!}-feet Astronomical 


Telescope by Messrs. THos. Cooke AND Son, of York, with Finder, 
‘Lhree Astronomical and‘One Terrestrial Eye-pieces, Diagonal Tube, and 
Dew Cap. With firm Garden Stand. It isin very good condition, having 
been very littleused. Also a 4-feet Telescope, 3-inch,Object-Glass, with 
Finder, One Terrestrial and One Celestial iye-piece, and Garden Stand, 
‘Lhis Telescope is somewhat out of order.—Offers for either of the above 
may be sent to J. CASARTELLI, Optician, 43 Market Street, Man- 
chester. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by W. Lant CarPEnTER, Esq., Prof. Forses, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. Grand Results, Docwra Triple, 
Prize Medal, Highest Award. Suppiied tothe Royal Polytechnic Institution, 
Dr. H. GRATTAN Gu inNnEsS, &c, Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest "and Best. Elaborately Illustrated Catalogue, 
= Pages, 1s. ; Postage, sd. Smaller do.,6d. Pan-:phlets Free. HUGHES, 

pecialist, Brewster House, Mortimer Road, Kingsland, N. 








SILVERED-GLASS REFLECTING 
TELESCOPES. 


CALVER’S wel!-known TELESCOPES received the Highest Award for 
“Excellence and Impiovements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Chelmsford. 


MANUSCRIPT COPYING 


By Typewriter. Special attention given to Papers on Technical Subjects 
for Public Reading. 
Price, rs. 3d. per 1000 Words. Manifold Copies, 1s. per 1000 Words. 
STANDARD TYPEWRITING CO., 90 & 91 Queen St. (third floor), E.C, 
and at 38 nasi “yeas, N., and ” Goldney Road, W. 


FOR SALE. 
The IMPORTANT HERBARIUM of Prof. 


BECKER, of Mulhouse, comprising a Rich Collection of Phanerogams, 
Lichens, Fungi, Mosses, Hepatica, Alge.—Apply to M. Laurent, 
14 Rue du Roulage, Mulhouse, Alsace. 


OSTEOLOGICAL SPECIMENS, 
Price List, "Theo Stamps. BROS., 49 Hardman Street, Liverpool. 











Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Pians (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


UTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble wvittem letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., 1.1.), 
London Wall, London, and | 52 Princess Street, Manchester. 


HOLLOWAYS PILLS |e 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 
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Just Published, Price 4d. 


WILLIAM WESLEY AND SON’S 
NEW CATALOGUE 


OF 


GEOLOGY, MINERALOGY, PALAONTOLOGY, 
ASTRONOMY AND MATHEMATICS, 
PHYSICS, CHEMISTRY, ELECTRICITY. 


WILLIAM WESLEY & SON, 28 Essex Street, Strand, 
London. 








Now Ready, Price 5s. 
THE JOURNAL OF THE 
ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 


Vol. XX., No. 1, August rg 


Contains Papers by T. W. Snore, F.G.S. ; J. G. Garson, M.D.; G. 
LAWRENCE; W. F. STANLEY, F.G.S. ; and. A. W. Howitt, F.G.S 


Anthropological Miscellanea. 
TRUBNER & CO., Ludgate Hill. 


London : 


SPECTROSCOPES & SPECTROMETERS 
TELESCOPES OR LABORATORY USE, 


‘| EDWARD STANFORD'S PUBLICATIONS. 


Tourist Catalogue, 56 pp., Post free for Penny Stamp. 


Now Ready, at all the Libraries and Booksellers’. 


CAMPING VOYAGES ON GERMAN 
RIVERS. By ARTHUR A. MACDONELLI, M.A., Corpus Christi 
College, Oxford. Crown 8vo, Cloth, with 20 Maps and Frontispiece. 
tos. 6d. 

The Streams described are: The Werra, Weser, Neckar, Rhine, Moselle, 

Main, Moluuu, Elbe, and Danube, and practical directions as to Outfit, 





| Obstructions, Distances, &c., are given. 


|EPPING FOREST. 


With ‘* Rowlands’s’’ Metal Gratings, or with Prisms of every Description. 


DISK PRISMS AND MOUNTINGS 
For Pheuguyting the 3 the Stars on Secchi’s Plan. 


A. HILGER, 
Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD ROAD, 
Lonpon, N.W. 





GOLD MEDAL, Highest Award, Inventions Exhibition, 





JOHN J. GRIFFIN & SONS, Limrteo, 


CHEMICAL, PHILOSOPHICAL, AND 
PHOTOGRAPHIC APPARATUS, 


22 GARRICK STREET, COVENT GARDEN, 
LONDON, 


CHEMICAL APPARATUS of every description for Analytical Opera- 
tions and Experiments of Demonstration. 

APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 
nics, Hy drostatics, Acoustics, Light, Heat, Electricity, and other Branches 
of Physical Science. 

SEND FOR CATALOGUES, FREE ON APPLICATION. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. ; 
200 ditto, 50s. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 














Third Edition, Revised, 1s. 


By Epwarpb NorTH 
BUXTON, Verderer. With Six Maps and Twenty-five Charming 
Woodcuts 





Fcap. 8vo, Cloth, Price 2s., Postage 1d. 


WEATHER FORECASTING FOR THE 
BRITISH ISLANDS, by means of a Barometer, the Direction and 
Force of Wind and Cirrus Clouds. By Captain HENRY TOYNBEE, 
F.R.A.S., F.R.G.S., F.R.Met.Soc., late Marine Superintendent 
Meteorological Office. With Frontispiece and Right Page Diagrams. 


tow Ronde, Fourth Edition, Revised. 


A PHYSICAL, HISTORICAL, AND DE- 
SCRIPTIVE GEOGRAPHY. By KEITH JOHNSTON, F.R.G.S. 
Revised and Edited by E. G. RAvENSTEIN, F.R.G.S. Large Post 8vo, 
with Numerous Maps and Illustrations, Cloth, Price 12s. 


A MAP OF PALESTINE, embracing the 
whole of the Country, both East and West of the Jordan. Compiled 
from the Surveys conducted for the Committee of the PALESTINE 
EXPLORATION FUND and other sources, by GEORGE ARM- 
STRONG, and Revised by Colonel Sir Cuartes W. Wirson, K.C.B., 
F.R.S., and Major R. C. Conver, D.C.L., R.E. 

Twenty-one Sheets—8o by-102 in. ; 2} miles to an inch (1 : 168,960). 
Prices :—Coloured Sheets in Cover, 40s. 
Mounted in Morocco Tuck Case, each Sheet folding separately, 80s 
Mounted on Mahogany Rollers and Varnished, 85s. 
A Detailed Prospectus can be had Free on Application. 
EDWARD STAN FORD, 26 and 27 Cockapur Street, S.W. 


London : 


Com, Price 6s. 6d. 


PRINCIPLES OF 
GENERAL ORGANIC CHEMISTRY. 


By PROFESSOR E. HJELT, 
OF HELSINGFORS, 


Translated from the German by J. BISHOP TINGLE, Ph.D., Assistant 
in the Laboratory of the Heriot Watt College, E ‘dinburgh. 


In this work the fundamental theories of organic chemistry are presented 


| ina clear and concise form, and their application is fully illustrated by ex- 


amples 


The relations between the constitution of compounds and their 
chemical and physical properties are prominently exhibited. A considerab! 
number of general reactions are discussed and explained ; ; in all cases these 


| are classified according to the vesz/¢s: for instance, reactions involving oxi- 





dation are grouped together, and examples are given of the effects of oxida- 
tion on different classes of compounds ; a lucid account is also given of tl 
special application of particular oxidizing agents. 


London; LONGMANS, GREEN, & CO. 











Now Ready, Price 15s. 


Printed by Order of the Trustees of the Australian Museum, Sydney. 
Volume II., Part I., of 


AUSTRALIAN LEPIDOPTERA and their 
TRANSFORMATIONS. By the late ALEXANDER WALTER 
SCOTT. With Illustrations drawn from the Life by his Daughters, 
Harriet Morcan and HELENA Forpsg. Edited and Revised by 
ARTHUR SIDNEY OLLIFF and HELENA ForDE. 


The Work will be published in Parts, each containing Three Foolscap (17 
by 134) Plates coloured by hand, and only those species of which the trans- 
formations were known to Mr. Scort will be figured. 

A Fresh Issue of Parts I., II., and III., forming Volume I. of the Work 
(London, 1864, Van Voorst, Nine Coloured Plates), will shortly be available 
for Purchase. 

The Work may be obtained from KEGAN PAUL, TRENCH, TRUB- 
NER, & CO., Ludgate Hill; GURNEY & JACKSON, Paternoster 
Row; and H. SOTHERAN & CO., Strand, London. 


THE LEPIDOPTEROUS FAUNA OF 
LANCASHIRE AND CHESHIRE. By JOHN W. ELLIS, M.D. 
(Vic.), F.E.S. Containing a Record of the Occurrence in these Counties 
of 1355 Species of Macro- and Micro-Lepidoptera, with Localities and 
Observations. Cloth, 8vo, 136 pp., Price 4s. 6d. (Post free), from th 
AuTHoR, Howard Place, Stoke-on-Trent. 
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SIMPLE 
EFFECTIVE. 


The 


The sphere 


q 
SUNSHINE RECORDER. 
This ingenious instrument, which is the inven- 
tion of Prof. McLeod, F.R.S., of Cooper’s Hill 
plane in the meridian and inclined with the 
PRICE £6 15s. 
Further Particulars on Application to the 
JAMES J. HICKS, 
8, 9, & 10 Hatton Garden, London, E.C. 


tallic camera, opposite to the lens of which is a 
sphere upwards so that the axis of the camera 


thin glass sphere silvered inside. 
is mounted on a slide provided with rack and 


pinion for focussing the image of the sun on 


the sensitised paper placed in the base. 
makes an angle with the horizontal equal to 


the latitude of the place at which it is set up. 
the observer has merely to place the instrument 


The support is constructed to suit the latitude ; 
in the meridian. 


College, Staines, consists of a cylindrical me- 
instrument must be placed with its vertical 





OIL, ENGINE 


(PRIESTMAN’S & HUME’S PATENTS). | 


NO COAL. NO CAS. NO BOILER. NO SMOKE. 
USES COMMON MINERAL OILS ONLY. 
NO EXTRA INSURANCE CHARGED. 


Royal Agricultural Society’s Silver Medal at Nottingham, 1888, 
and at Windsor, 1889. First Prize awarded for Small Farmers’ 
Motor, Plymouth, 1890, 


SUITABLE FOR ANY DRIVING PURPOSES. 


Fullest Particulars on application to 


PRIESTMAN BROS., Lro., 


Works: Hull. London Office: 73a Queen Victoria Street, E.C. 
EDINBURGH EXHIBITION—STAND No. 59A. 


DEATH AND DISABLEMENT BY ACCIDENT, 
THE RAILWAY PASSENGERS’ ASSURANCE COMPANY 





Assures £1000 at Death and Full Benefits at £4 per Annum. | 


HON. EVELYN ASHLEY, Chairman. 


Annual Income £250,000. 
80,000 ANNUAL. POLICYHOLDERS. 
Invested Capital and Reserve Fund £285,000, 
COMPENSATION PAID, 


£2,750,000. 


West End Offce:-8 GRAND HOTEL BUILDINGS, W.C. 
Head Office :—64 CORNHILL, LONDON, E.C. 


W. D. MASSY 
A. VIAN, 


’ } Secretaries. 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MeEpaAt in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE. HOLBORN, LONDON, W.C. 


WEAK AND DEFECTIVE SIGHT.— 
SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at HoRNE AND THORNTHWAITE’S, 
Opticians to the Queen, 416 Strand, London. The weak-sighted should 
read Ackland’s ‘‘ Hints on Spectacles,” 6d., post free. 














unrivALleD.] SPECTACLES. (unnivatieo. 


MR. FOURNET, 
Author of “‘The Philosophy of Sight,” 


By means of hs VALUABLE PATENT REFRACTOMETER, SILVER 
MEDAL, PARIS EXHIBITION, 1889, 


OUTRIVALS 
AT PRESCRIBING FOR SPECTACLES 


The Most Eminent Surgeon-Oculists of the Day, 


All Oculists’ Prescriptions should be checked by this Valuable Instrument. 
Those wearing or about to wear Spectacles are confidently recommended to 
have their Sight Tested by Mr. FOURNET’S REFRACTOMETER, 


CONSULTATION FEE, FIVE SHILLINGS. 
18 BENTINCK ST., WELBECK ST., S.W. 
Appointments desirable, 
Spectacles at Civil Service Prices. 


NERVOUS EXHAUSTION. 


PULVERMACHER’S WORLD-FAMED 
GALVANIC BELTS 


for the Cure of Nervous CompLaints have received Testimonials from three 
Physicians to Her Majesty the Queen, and over Fifty Members of the Royal 
College of Physicians of London. 


The distressing symptoms of NERVOUS EXHAUSTION, loss of 
MUSCULAR POWER, RHEUMATISM, SCIATICA, PARALYSIS, 
EPILEPSY, &c., are speedily removed by means of 


PULVERMACHER’S World-famed Galvanic Belts, 


which convey the electric current direct to the affected parts, gradually 
stimulating and strengthening all the nerves and muscles, and speedily 
arresting all symptoms of premature waste and decay. 


Dr. Vines, Fellow of the Royal College of Physicians, writes, September 
19, 1885 :—'‘ Having used Mr. PULVERMACHER’S BELTS for many 
years, in the course of medical practice, I am ina position to speak of their 
great value as a curative agent in cases of nervous disease or functional 
malady where Electricity is likely to be serviceable. I am entirely convinced 
of their efficacy.” 

Dr. C. HANDFIELD Jones, F.R.C.P., F.R.S., Physician to St. Mary’s 
Hospital, says :—*‘ I am satisfied that Mr. PULVERMACHER isan honest 
and earnest labourer in the field of science, and I think he deserves to meet 
with every encouragement from the profession and scientific men.” 

Sir Cuarces Locock, Bart., M.D., says :—‘*‘PULVERMACHER’S 
BELTS are very effective in neuralgia and rheumatic affections, and I have 
prescribed them largely in my practice for other similar maladies, paralysis, 
&c.” 


Ir till 5. 





For full Price List and Particulars see new Pamphlet, 


‘“GALVANISM: Nature’s Chief Restorer of Impaired 
Vital Energy.” Post free from 


PULVERMACHER’S 
GALVANIC ESTABLISHMENT. 


194. REGENT STREET, LONDON, W. 
ESTABLISHED OVER FORTY YEARS. 
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MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. Late 277 STRAND. 


A Large Collection of Beautiful Mineral Specimens, including a VERY 
FINE GROUP OF SENARMONTITE CRYSTALS, VERY BRIL- 
LIANT MANGANITES, WULFENITES, VANADIMITES, HAR- 
MATOME, from Oberstein and Scotland; NATROLITES, Auvergne ; 
CHILDRENITES, ARAGONITES, and MELANGPHLOGITE. 


FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, | 


CHISELS, and BLOWPIPE APPARATUS. 
Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 


Lessons given. Catalogues Free. 





F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, | 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects | 


of Scientific Interest, 


Mr. Butter has lately obtained and has now on view a fine series of | 


banded blue Fluors, rare Calcites, Quartz after Barytes, and doubly ter- 
minated Quartz from Cumberland, Mylonite Schist and other interesting 
Scotch Rocks, some thousands of Oolitic Fossils, including the Bravender 
Collection, new Rock-slides illustrative of Teall’s “ Petrography,” and a 
selection of specimens of Amphioxus (6d. each) preserved in different media. 
Arrangements have been made for the supply of Scyllium and other Zoological 
Specimens to order. 

SPECIAL ae TYPICAL COLLECTIONS FOR STUDENTS, 

ECTURERS, AND MUSEUMS. 
EVERY REQUISITE FOR PRACTICAL WORK, CAPINETS. 
ASES, APPARATUS OF ALL KI INDS. 
The ee. Stock in England of Rocks, Rock-Sectior s, 
Minerals, Fossils. 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


On parle frangais. 


“ NATURE.” 
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SUBSCRIPTIONS TO 


[ 
Half-yearly. . .. . 
Quarterly 


-£+.6¢ 2 @¢ & 6 64 


| To the United States, the Continent, &c. :— 


_., See eee eee 
Half-yearly. ..... 15 
eee ee jw 2 


To India, China, and Japan :— 


Yearly. . 
Half-yearly . . 
Quarterly 


CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column 2s. 6¢. 9d. per Line after. 


4s. 
o 18 


32 
16 





One Eighth Page, or Quarter Column .. . 
Quarter Page, or Half a Column 

Half a Page, or a Column 

Whole Page 





Money Orders payable to MACMILLAN & CO. 
OFFICE: 2g BrprorD STREET, STRAND, W.C. 


BRYCE-WRIGHT’S MUSEUM, 


26 SAVILE ROW, LONDON, W. 


(Orr REGENT STREET), 





| Contains Minerals, Precious Stones, Stone Implements (Palzo- 
| lithic and Neolithic) ; also New Zealand Jade Meres, Tikis, and 


other Savage Weapons, Bronze Implements ; Works of Art in 
Jade, Rock Crystal, &c.; Vases and Table-Tops in Stone ; 
Arms and Armour, and other Specimens of Natural History, all 
of which are 
FOR SALE AT THE LOWEST PRICES. 
ESTABLISHED 1845. 


Boxes sent upon Approval, 
Man opune Beuteshe, 


WIMSHURST MACHINE. 


Works in any Weather. 


Size giving 4: Sparks, £4 10s. 


ACOUSTIC APPARATUS. 


CHEAP 


SCHOOL APPARATUS. 


Approved by Science and Art Department. 


CATALOGUES FREE. 


EARVEWY @ PEHEAE., 


6 CHARING CROSS ROAD, W.C. 





PERKEN, SON, & RAYMENT, 


ESTABLISHED knee 
CaTALoGuE FR 
7 Sor the Trade 
ad Profession. 


99 HATTON GARDEN, 
London, E.C. 


MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 
“OPTIMUS” MAGAZINE CAMERA 
Pictures 4} by 3} inches. 


The most 
convenient 
yet invented. 


Carries Twelve — 
Dry Plates. 

No Dark Slides. Price, with 
Euryscope 
Lens and 
Shutter, 
£7 7s. 


Plates -s changed ‘ 
by turning a 
Button. 





“OPTIMUS ” “ OPTIMUS” 
SCOUT. | SCORER. 


Medium Size. ‘Small Size. 
Clear Definition. (Clear Definition. 


Good Field. |Large Field, 


= S Magnifying 64 Magnifying 25 


times. 


30s. 


times. | 
70s. 


For Definition and Magnifying Power we invite intending Purchasers to test our 


Field Glasses against any in the World. 





/M, 


Palzo- 
‘is, and 
Art in 
Stone ; 
ory, all 


5. 


jutsche, 


LOs. 
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MESSRS, MACMILLAN AND CO.’S NEW BOOKS. 


PRINCIPLES OF ECONOMICS. By Atrrep Marsuatt, M.A., Professor 


of Political Economy in the University of Cambridge, Fellow of St. John’s College Cambridge, sometime Fellow of Balliol 
College, Oxford. 2 Vols. 8vo. Vol. I. Price 12s. 6d. net. 

The Zimes says :—‘‘ It is a contribution of capital importance to the higher literature of economic science. Prof. Marshall has 
long taken high rank among the leaders of the modern school of political economists. Long before the publication of his excellent 
‘Economics of Industry,’ in 1879, those who follow the course of economical inquiry in its less popular and more technical develop- 
ments had recognized his rare power of lucid exposition and his profound grasp of economical theory, alike in its historical develop- 
ment and in its practical applications. . . . The present work abundantly justifies the high reputation of its author. . . . It 
exhibits a profound and extensive acquaintance with the general course of economic speculation, not only in England, but in Europe 
and the United States. . . . What is still more characteristic of the work is its wide command and felicitous application of 
‘curious facts,’ its searching analysis of the mechanisms of business of all kinds, and its masterly treatment of human action and 
motive in their bearing on economical problems. We shall have an opportunity hereafter of examining the work in detail, and will 
only add here that its style is eminently worthy of its subject and admirably adapted toitstreatment. Lucid, cogent, restrained, and, 
withal, steeped in knowledge and saturated with thought, it never wearies the reader, but carries him imperceptibly onwards, 
through speculations of the utmost intricacy and disquisitions of the deepest moment, to conclusions which seem to flow so naturally 
from the premises that the difficulty of the journey is beguiled by the fascinations of the surrounding scenery, and its length 
concealed by the ease with which its destination is reached.” 

The Scotsman says :—‘‘ It is the most important contribution to ‘ Political Economy’ since Mill wrote his ‘ Principles.’ ” 


FOURTH EDITION. 


THE METHODS OF ETHICS. By Henry Sipewick, M.A., LL.D., Knightbridge 
Professor of Moral Philosophy in the University of Cambridge, Author of ‘‘ The Principles of Political Economy,” ‘‘ Outlines 
of Ethics for English Readers,” &c. Fourth Edition, Revised. Demy 8vo, 145. 


The Atheneum says :—‘‘ An index is now added, we are glad to say, to this important work, which has been revised with a 
view to meeting recent criticisms.” 


AN INTRODUCTION TO THE HISTORY OF THE SCIENCE OF 
POLITICS. By Sir FREDERICK POLLOCK, Bart., Barrister-at-Law, M.A., LL.D. Edin., Corpus’ Christi Professor of 
Jurisprudence in the University of Oxford ; late Fellow of Trinity College, Cambridge ; Author of ‘‘ Essays in Jurisprudence 
and Ethics,” ** The Land Laws,” &c. Crown 8vo, 2s. 6d. 

The Zimes says :—‘‘ Admirers of Sir Frederick Pollock’s subtle, yet masculine, reasoning will welcome the publication, in a 
collected form, of these lectures. They cover in a small compass the whole ground of political science, beginning with Plato and 

Aristotle, and ending with Mill, Mr. Spencer, Prof. Huxley, and Mr. Justice Stephen.” 


THE THEORY OF LIGHT. By Tuomas Preston, M.A. Trinity College, 


Dublin ; Lecturer in Mathematics and Mathematical Physics, University College, Dublin. 8vo, 12s. 6d. 


THE CONFLICTS OF CAPITAL AND LABOUR. Historically and Econo- 
mically considered ; being a History and Review of the Trade Unions of Great Britain, showing their Origin, Progress, 
Constitution, and Objects, in their varied Political, Social, Economical, and Industrial Aspects. By GEORGE 
HOWELL, M.P., Author of the ‘*‘ Handy-Book of the Labour Laws,” &c., &c. Second and Revised Edition, brought up 
to date. Crown 8vo, 7s. 6d. 


THE ELEMENTS OF SOLID GEOMETRY. By R. Batpwin Haywarp, M.A., 


F.R.S., Senior Mathematical Master at Harrow School, formerly Fellow of St. John’s College, Cambridge, late President 
of the Association for the Improvement of Geometrical Teaching. Globe 8vo, 3s. 


GEOMETRICAL CONICS. Part I. The Parabola. By the Rev. J. J. Mine, 
M.A., Private Tutor, late Scholar of St. John’s College, Cambridge, Author of ‘* Weekly Problem Papers”; and R. F. 
DAVIS, M.A., late Scholar of Queens’ College, Cambridge. Crown 8vo, 2s. 

SANDHURST MATHEMATICAL PAPERS, FOR ADMISSION INTO THE 
ROYAL MILITARY COLLEGE FOR THE YEARS 1881-89. Edited by E. J. BROOKSMITH, B.A., LL.M., St. 
John’s College, Cambridge ; Instructor of Mathematics at the Royal Military Academy, Woolwich. Crown 8vo, 3s. 6d. 

NOW READY, PARTS I., II., AND III. 


MONOGRAPH OF THE BRITISH CICADA OR TETTIGID: (Frog- 


hoppers and Grassflies)) By GEORGE BOWDLER BUCKTON, F.R.S., Corr. Memb. Acad. Nat. Hist. of Philadelphia, 
Memb. de la Soc. Ent. de France. Illustrated by more than 400 Coloured Drawings. In Eight Parts. Demy 8vo. Parts 
I., II., and III., 8s. each. 





SHORT STUDIES OF SHAKESPEARE’S PLOTS. By Cyrit Ransome, 
M.A., Professor of Modern Literature and History in the Yorkshire College, of the Victoria University, and formerly a 
Postmaster of Merton College, Oxford. Crown 8vo, 35. 6. 

The Plays dealt with are: Hamlet—Julius Czesar—Macbeth—King Lear—Richard II.—Othello—Coriolanus—The Tempest, 


SPORTING SKETCHES. By DIANE CHASSERESSE. With Illustrations. 


Crown 8vo, 35. 6d. 
_ The Scotsman says :—‘‘It is one of the brightest books on sport that we have seen for some time. . . . The chapters are 
delightfully written. There is not one of them that is not bright and readable.” 


MACMILLAN AND CO., LONDON. 
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Soap 


INDISPUTABLE EVIDENCE] - 
of Superiority. 


DR. REDWOOD, Ph.D., F.CS., F.LC., : 


Professor of Chemistry and Pharmacy to the Pharmaceutical 
Society of Great Britain. 














“My analytical and practical experience of Pears’ Soap 
now extends over a very lengthened period—nearly fifty 
years—during which time 

I have never come across another 

Toilet Soap which so closely 


comes up to my ideal of perfection. 





Its purity is such that it may be used with perfect 
confidence upon the tenderest and most sensitive skin 


—EVEN THAT OF A NEW-BORN BABE.” 


Printed by Ricuarp CLAy AND Sons, LIMITED, at 7 and 8 Brea ad Street Hi il, » Que a Vic a Stn e Cit by « a ies don, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, Strand, London, W. C., and 1 ote rth a Ne ew "Yo 4 _ x cee 14, 1890. q 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1086, ' VoL. 42.] 


Registered asa Newspaper at the General Post Office.] 


THE HE NEW PATENT WATKIN ANEROID BAROMETER. 
Amongst several unsolicited Testimonials 
the two following have been received by the 
er :— 
Tue OBSERVATORY, MELBOURNE, 
October 10, 1888. 
Dear S1r,—The Watkin Aneroid 
only reached me three weeks ago, 
am very much pleased 
with it, and have givenita 
pretty severe trial with very 
pees hoe results, 
(Signed) R. J. ELvEry. 


Now MADE 
IN 
Frat WaTCH 
Size. 


EpinsurGu, May 31,’89. 
Dear Sir,—I have just 
returned from a six weeks’ 
stay at the Ben Nevis Ob- 
it servatory, and while there 
had an opportunity of test- 
f] ing the admirable qualities 
of your new “ Watkin” 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted being 
only about 74, of an inch. 
During my stay at the Ob- 
servatory the Aneroid was fre- 
quently tested by taxing it down 
: 2000 feet and then comparing it 
with the standard on my return. 
The results obtained speak velames for the high-class workmanshipand great 
accuracy you have attained in the manufacture of this instrument. 
(Signed) R. C. Mossman, F.R.M.S bserver. Scott. Met. Soc. 


J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 





“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Aritish Medical Journal. 


BECK'S 


£2 Qs. to £5 5s. 


Is 

made 

through- 

out in brass, 

neatly ja- 

panned, and is 

not only first-rate 

in optical qualities, 

but is now a handsome, 

well-finished Instrument. 
POSOCOSOOSSOOOS OS OOO 


R. & J. BECK, 68 Cornhill, London, E.C. 


THURSDAY, AUGUST 21, 1890. 





[PRICE 15 CENTS. 


[All Rights are Reserved. 


MR. JOHN BROWNING, 
OPHTHALMIC OPTICIAN, 


AND AUTHOR OF 


“OUR EYES” 


(now in its Tenth Edition), 


Begs to announce that his only address now is — 


63 STRAND, LONDON, W.C., 


where he may be consulted personally, Free of Charge, 
respecting Spectacles for all forms of ‘defective vision, 
between the hours of 10 and 4 daily, except on Saturdays, 
when his hours will be from Io to 12. 


An appointment in writing is desirable in the case of 
those coming from a distance. 


NEGRETTI & ZAMBRA’S 
BINOCULAR TELESCOPES, 


NECRETT! » ZAMBRA 


FOR MILITARY SERVICE, DEER-STALKING, 
OR YACHTING, 
Mounted in Aluminium or Bronze Metal. 
Long Range, with High Magnifying Power and Perfect Definition. 
By a new combination of lenses, Negretti & Zambra have produced a 
glass eight inches in length, possessing all the advantages of the larger size 


binocular telescope. 
Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA 


ScrentiFic INSTRUMENT MAKERS AND OPTICIANS TO THE QUEEN, 


HOLBORN VIADUCT, EC. 


Branches :— 

45 CORNHILL ; 122 REGENT STREET ; 
NEGRETTI & ZAMBRA’S Photographic Studio, Crystal Palace. 
Illustrated Catalogue, 1200 Engravings, 5s. 6d. 

TELEPHONE No. 6583. Telegraphic Address—‘* NEGRETTI, LONDON.” 
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BRITISH MUSEUM. 


The Galleries will be CLOSED on the EVENINGS of MONDAY, 
August 25, to THURSDAY, September 4, inclusive. 
E. MAUNDE THOMPSON, 
British Museum, August 19, 1890. Principal Librarian. 


UNIVERSITY COLLEGE, LONDON. 


The SESSION of the FACULTIES of ARTS and LAWS and of 
SCIENCE pepe the Indian and Oriental Schoos and the Department 
of Fine Arts) will begin on OCTOBER 2. ‘The Intrcductory Lecture will 


he given at 3 p.m. by Prof. R. S. Poote, LL.D. 


PROFEssoORS. 


F. ALTHAUS, Ph.D. eco +. German. t 

J. HUDSON BEARE, B.Sc. 5 and Mechanical Techno- 
a SPENCER BEESLY, } Ancient and Modern History. 

CECIL BEND: AL L, M.A. an aren 

Rev. T. LP BONNEY, "ek Sc.,\Geology ana Mineralogy (Yates-Gold- 
__ F.R.S., F.G.S. «Jf smid Professorship). 

. —t RHY S Di AV IDs, ‘L L. D., mo tPs uli anc: Buddhist Literature. 


ag TONIO F ARI NE .L LI. * B. ... Italia, Language and Literature. 
J. A. FLEMING, M.A.. D.Sc. . Electcical Technology. 
G. € FOSTER, B.A., F.R.S. . Phy.ics (Quain Professorship). 
H. S. FOXWELL. M.A {Political ‘Economy (Newmarch Pro- 
~ a ) ILL, M.A... “"\ fessorship). 
ALFRED GOODWIN, M.A. _ ...{ Latin. 
"Greek. 
ALEXANDER HENRY, NM.A.,) Jurisprudence and Constitutional Law 
wh. B. 200 eos eco «J and History. 
M. J. M. HILL, M.A. - Mathematics. 
> ETrD {English Language and Literature 
W. P. KER, M.A. ... oe “| (Quain Professorship) 
H. LALLEMAND, B.-és-Sc. . French Language and Literature. 
E. RAY LANKESTE R, M.A.,\Zoology and Comparative Anatomy 
LL.D., F.R.S ° eco oy (Jodrell Professorship). 
A. LEGROS . = eis - Fine Arts (Slade Professorship). 
Rev. D. W. Mé ARKS +» Hebrew (Goldsmid Professorship). 
A. hs MURFSON, r A. « - Roman Law. 
F. OLIVER, B.A., D. Sc, - Botany (Que ain Professorship). 
KARL PEARSON, NL A., LL.B.... Applied Mathematics. 
k. S. POOLE, LL.D. ~ Archeology (Yates Professorship). 
J. P. POSTG ATE, M.A... +. Comparative Philology. 
W. RAMSAY, Ph.D., F.R.S. - Chemistry. 
CHARLES RIEU, Ph.D. Arabic and Persian. 
G. CROOM ROBERTSON, M.A. at of Mind and Logic (Grote 


Prcfessorship). 
E. A. SCHAFER, F.R.S.. . Physiology (Jodrell Professorship). 
T. ROGER SMITH, F. R.1B.A 


t Architecture. 
ws ® bs ce. lH “~~ Tae Engineering and Surveying. 


Ww ATSON SMITH, FC, me LC. 


(Lecturer) ~~” jApplied Chemistry. 
HUGH “STANNUS, F.R.LB. Ky 
(Lecturer) jApplied Art. 


Scholarships, ‘&c., of the “value - 42000 may be awarded annually. 
The Regulations as to these, and further information as to Classes, Prizes, 
&c., may be obtained from the Secretary. 


j. M. HORSBU RGH, M. A. Secretary. 


ST. 1 THOMAS'S “HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1890-91 will open on WEDNESDAY, 
OCTOBER 1, when the Prizes = he distributed at 3 p.m. by Sir 
FREDERICK POLLOCK, Bart., M 

‘TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
£60 respectively, open to all first-year Students, will be offered for com- 
petition. The Examination will be held on September 26, 27, and 29, 
and the subjects will be Chemistry and Physics, with either Physiology, 
Botany, or Zoology at the option of Candidates. 

Scholarships and Money Prizes ef considerable value are awarded at the 
Sessionai Examinations, as also several Medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 

All Hospital Appointments are open to Students without charge. 

The Fees may be paid in one sum or by instalments. Entries may te 
made separately to Lectures or to Hospital Practice, and special arrange- 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 

Prospectuses and all particulars may be obtained from the Medical Secre- 


ary, Mr. GzorGk RENDLE. 
E. NETTLESHIP, Dean. 
- i G. H. MAKINS, Vice-Dean. 
THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principac—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888 ; First’ in Agriculture Junior 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH RoaD, 
BIRMINGHAM, 


Who last week sent to his subscribers Plumatella repens, with sketch 
and description. He also sent out Leptodora hyalina, Fredericella sultana, 
Paludicella Ehrenbergi, Argulus foliaceus, Philodina roseola, Floscularia, 
Corethra plumicornis, Melicerta ringens, Stephanoceros ; ‘also Ameeba, 
Hydra, Vorticella, Crayfish, Dog-Fish, Amphioxus, and other Specimens 
for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


The WINTER SESSION commences on WEDNESDAY, OCTOBER 1. 
The He ospital contains 695 Beds, of which 500 are in constant occupation 
Special Classes are held for Students preparing for the Examinations of the 
University of London, and other Higher Examinations. 
APPOINTMENTS. — All Hospital Appointments are made strictly in 
———— e with the merits of the Candidates, and without extra payment. 
\NTRANCE SCHOLARSHIPS in September 1890.—Two Open 
Sel she uienaiiion in Arts, one of the Value of roo Guineas, open to Candidates 
under 20 Years of Age ; and one of 50 Guineas, open to Candidates under 25 
Years of Age. Two Open Scholarships in Science, one of the Value of 12 
Guineas, and another of 50 Guineas, open to Candidates under 25 Years of 





Age 

PRIZES are awarded to Students in their various years, amounting in 
the aggregate to more than £ 300. 

DENTAL SCHOOL.—A Dental School is attached to the Hospital 
which affords to Students all the instruction required for a Licence in Dental 
Surgery. 

COLLEGE.—The Residential College accommodates about Fifty Students 
in addition to the Resident Staff of the Hospital. The College contains a 
large Dining Hall, and Reading Reoms and Gymnasium for the use of the 
Srupents’ Crus. 

For Prospectus and further information apply to the Dean, Dr. Perry, 
Guy’s Hospital, London, S.E. 


TRAINING FOR ELECTRICAL ENGINEERS. 
THE ELECTRICAL STANDARDIZING, 
TESTING, AND TRAINING 
INSTITUTION, 

FARADAY HOUSE, CHARING CROSS ROAD, 
LONDON, W.C. 

BoarD OF CONTROL : 

The Rt. Hon. the EARL OF CRAWFORD, Chairman. 
The Hon. REGINALD BROUGHAM. 
ROBERT HAMMOND. 
FRANCIS INCE. 
HUGH ERAT. HARRISON, B.Sc., A.M.I.C.E., Principal. 

The next SESSION will commence on WEDNESDAY, SEP- 
TEMBER 17. 

The Institution is in affiliation with some of the largest Electricity 
Supply Companies, into whose Works and Stations the Students are 
drafted. 

Application should be made to the Secretary, P. A. LatHam, M.A 
15 St. Helen’s Place, E.C. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


DEPARTMENT OF PHYSICS. 

' oe oe Council i is prepared to appoint an ASSISTANT PROFESSOR 
2-H YSIC 

‘The Stipend will be £200 a Year, with a Share of Evening Fees. The 
Gentleman appointed will be expected to enter upon his work at the beginning 
of OCTOBER Next. 
Applications, together with Testimonials and References, should be for- 
warded before SEPTEMBER 9g to 

IVOR JAMES, Registrar 








Cardiff, August 6, » 1890. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


DEPARTMENT OF ENGINEERING, 
The Council is prepared to appoint an ASSISTANT to the PROFESSOR 
of ENGINEERING. The Gentleman appointed will be a Practica! 
Mechanical Engineer who has had University or Technical School Educa 
tion. 
The Stipend will be £120 a Year, with a Share of Evening Fees. 
Applications, together with Testimonials and References, should e for- 
warded before SEPTEMBER 9g Next to 

IVOR JAMES, Registrar. 








Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


Cardiff, August 6, 1890, 
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THE VICTORIA UNIVERSITY. 


An Entrance Examination in Arts (introductory to the Faculty of Medi- 
cine) will be held in Owens College, Manchester ; University College, Liver- 
pool; and Yorkshire College, Leeds, on MONDAY, September 29, and fol- 
lowing Days. 

A Preliminary Examination (introductery to the Faculties of Arts, 
Science, and Law) will be held in Owens College, Manchester ; University 
College, Liverpool ; and Yorkshire College, Leeds, on FRIDAY, September 
26, and following Days. 

Notice(in writing) of intention to be present should be sent on or before 
September 9, to the University Recistrar, from whom conditions of 
entrance and further particulars as to these and other Examinations can be 
obtained. 

Manchester, August 1890. 


OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 
PROSPECTUSES for :— 


I.—DAY CLASSES. 

Il.—DEPARTMENT of ME — 

IlIl.—DENTAL DEPARTME 

a -—PHARMACEUTICAL DEPART MEN 

V.—DEPARTMENT for WOMEN 
VI.—EVENING CLASSES. 
VIIL—SCHOLARSHIPS and EXHIBITIONS (£12 to £100 per 
annum). 





May be obtained at Mr. Cornisn’s, St. Ann’s Square, Manchester ; or on 
application to the Registrar. 


HENRY WM. HOLDER, M.A., Registrar. 


THE MASON COLLEGE, 
BIRMINGHAM. 


SESSION 1890-91. 
FACULTIES OF ARTS AND SCIENCE. 
et NEXT SESSION COMMENCES on TUESDAY, SEPTEMBER 





~ SYLL ABUS, containing Full Information as to the various Courses of 
Instruction, Lecture Days and Hours, Fees, Scholarships, &c., is published 
by Messrs. CORNISH, New Street, Birmingham, Price 6d. ; by Post, 8d. 
Further Particulars may be obtained on Application to the SECRETARY at 
the College. 
R. S. HEATH, Principal. 
GEO. H. MORLEY, Secretary. 


UNIVERSITY OF GLASGOW. 


CIVIL ENGINEERING AND MECHANICS. 
Professor—ARCHIBALD BARR, D.Sc., M.Inst.C.E. 


NAVAL ARCHITECTURE AND MARINE 
ENGINEERING. 
Professor—PHILIP JENKINS, M.I.N.A 
The Session lasts from NOVE. {BER 4, 1890, to APRIL 24, 1891. 
Prospectuses of Courses im Civil and Mechanical E ngineering, and in 
Naval Architecture and Marine Engineering, with regulations for the 
degrees of B.Sc. and D.Sc., will be forwarded on application to the Assistant 
Clerk (Matriculation Office). 


A B.Sc. London, A.R.S.M., WHITWORTH 
SCHOLAR, with 11 Years’ Experience with Classes in connection 
with South Kensington, wishes for Classes in MATHEMATICS and 
SCIENCE. —Address “ B.Sc. ,” Nature Office. 


TO BE SOLD.—A 3}-feet Astronomical 


Telescope by Messrs. THos. CooKE AND SON, of York, with Finder, 
‘Lhree Astronomical and One Terrestrial Eye. pieces, Diagonal Tube, and 
Dew Cap. With firm Garden Stand. It isin very good condition, having 
been very little used. Also a 4-feet Telescope, 34-inch Object- -Glass, with 
Finder, One Terrestrial and One Celestial iye-piece, and Garden Stand. 
‘his Telescope is somewhat out of order.—Offers for either of the above 
may be sent to J. CASARTELLI, Optician, 43 Market Street, Man- 


chester. 
FOR SALE. 
The IMPORTANT HERBARIUM of Prof. 


BECKER, of Mulhouse, comprising a Rich Collection of Phanerogams, 
Lichens, Fungi, Mosses, Hepatica, Alge.—Apply to M. Lavrent,- 
14 Rue du Roulage, Mulhouse, Alsace. 


SILVERED-GLASS REFLECTING 
TELESCOPES. 

CALVER’S well-known TELESCOPES received the Highest Award for 
“Excellence and Improvements” at the International Exhibition, London. 
Catalogues and Testimonials, 1s.—G. CALVER, F.R.A.S., Widford, 
Chelmsford 

















MINERALOGY. 





SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Mr. HeENsoN has now on hand some very fine Mineral 
Specimens, Carved Precious Opals,and Moonstones ; also some 
beautiful Slabs of Polished Agates, Thulite, Microcline, &c. Ke. 


FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 
CHISELS, and BLOWPIPE APPARATUS. 
Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 


Lessons given. Catalogues Free. 





| F.H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 





NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 


Dee ler in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest, 


Mr. But ver has lately obtained and has now on view a fine series of 
banded blue Fluors, rare Calcites, Quartz after Barytes, and doubly ter- 
minated Quartz from Cumberland. Mylonite Schist and other interesting 
Scotch Rocks, some thousands of UVolitic Fossils, including the Bravender 
Collection, new Rock-slides illustrative of Teall’s ‘‘ Petrography,” and a 
selection of specimens of Amphioxus (6d. each) preserved in different media. 
Arrangements have been made for the supply of Scyllium and other Zoologica} 
Specimens to order. 


MINERALOGY AND GEOLOGY. 
SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, AND MUSEUMS. 

EVERY REQUISITE FOR PRACTICAL WORK, CABINETS. 
CASES, APPARATUS OF ALL KINDS. 

The Largest Stock in England of Rocks, Rock-Sectiors, 
Minerals, Fossils, 








New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 





GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 258.5 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 








Excellent Copies of the actual, natural Handwriting, we 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Pians (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


UTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 
London Wall, London, : and s Princess Street, Manchester. 


AN 
HOLLOWAYS OINTMENT INFALLIBLE 
REMEDY 
For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS ; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalle?. 
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ELECTRIC LANTERNS, 


Nouble-fronted, made entirely of Brass 
For Diagram and Spectrum Work, 


415 155. 
As made for Oxford University. 


ELECTRIC MICROSCOPES. 


SCIENTIFIC AND PHYSICAL 
APPARATUS 

OF EVERY DESCRIPTION, # 

New Catalogue, 144 pp., 6d. 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalogue, 6d. 


LANTERN SLIDES 
OF ASTRONOMY, GEOLOGY, PHYSIOLOGY 
c., &c. 
Catalogue, 3d. 
NEWTON & CO., 
Manufacturing Opticians to the Queen and 

the Government. Agents by Appoint-@ 
ment to the Science and Art Department el 

3 FLEET STREET, LONDON. 


. 


SOUTHALL BROS. & BARCLAY’S 


SPECIALLY PREPARED 


MICROSCOPIC PREPARATIONS. 


CHEMICAL REAGENTS, STAINING FLUIDS, MOUNTING 
MEDIA, CEMENTS, VARNISHES, &c., &c., 
FOR USE IN 
PRACTICAL BOTANY, ZOOLOGY, HISTOLOGY, 
And every Branch of 
PRACTICAL MICROSCOPY. 
(Makers of the Specialities referred to by Prof. Hillhouse in his edition of 
Strasburger’s ‘‘ Practical Botany.’’) 

Glass Slips, Cover Glasses, Forceps, Needles, Dissecting Knives, Razors, 
Scissors, Beakers, Flasks, Specimen Bottles and Tubes, in great variety. 
Microscopes by the principal Makers, 

Price Lists may be had on application. 





SOUTHALL BROS. & BARCLAY, 


CHEMICAL APPARATUS DEPARTMENT, 
DALTON STREET, BIRMINGHAM. 





ARTIFICIAL HUMAN SKELETONS. 
MOORE BROS. 


ARE NOW SUPPLYING THE ABOVE. 
They are accurate ; mounted for suspension, with move- 
ments of joints, and are highly recommended for 

NURSES, INSTITUTES, AMBULANCE CLASSES, AND 
STUDENTS, 
Price £7 15s., or £9 with Stand; or with Names and 
Positions of Muscles marked, £12 10s, without Stand. 


RL AAA AA 


49 HARDMAN STREET, 
LIVERPOOL. 
THE LEPIDOPTEROUS FAUNA OF 


LANCASHIRE AND CHESHIRE. By JOHN W. ELLIS, M.B. 
(Vic.), F.E.S. Containing a Record of the Occurrence in these Counties 
of 1355 Species of Macro- and Micro-Lepidoptera, with Localities and 
Observations. Cloth, 8vo, 136 pp., Price 4s. 6d. (Post free), from the 
AutTnuor, Howard Place, Stoke-on-Trent. 





EDWARD STANFORD'S PUBLICATIONS. 


Tourist Catalogue, 56 pp., Post free for Penny Stamp, 





Now Ready, at all the Libraries and Booksellers’. 


CAMPING VOYAGES ON GERMAN 


RIVERS. By ARTHUR A. MACDONELLI,, M.A., Corpus Christi 
College, Oxford. Crown 8vo, Cloth, with 20 Maps and Frontispiece. 
tos. 6d. 
The Streams described are: The Werra, Weser, Neckar, Rhine, Moselle, 
Main, Moldau, Elbe, and Danube, and practical directions as to Outfit, 
Obstructions, Distances, &c., are given. 


Third Edition, Revised, rs. 


EPPING FOREST. By Epwarp’ NortTH 
BUXTON, Verderer. With Six Maps and Twenty-five Charming 
Woodcuts 


Fcap. 8vo, Cloth, Price 2s., Postage 1¢. 


|'WEATHER FORECASTING FOR THE 
BRITISH ISLANDS, by means of a Barometer, the Direction and 
Force of Wind and Cirrus Clouds. By Captain HENRY TOYNBEE, 
Y F.R.G.S., F.R.Met.Soc., late Marine Superintendent 





Meteorological Office. With Frontispiece and Eight Page Diagrams. 


Now Ready, Fourth Edition, Revised. 
PHYSICAL, HISTORICAL, AND DE- 
SCRIPTIVE GEOGRAPHY. By KEITH JOHNSTON, F.R.G.S. 
Revised and Edited by E. G. RAVENsTEIN, F.R.G.S. Large Post 8vo, 
with Numerous Maps and Illustrations, Cloth, Price 12s. 


A MAP OF PALESTINE, embracing the 
whole of the Country, both East and West of the Jordan. Compiled 
from the Surveys conducted for the Committee of the PALESTINE 
EXPLORATION FUND and other sources, by GEORGE ARM- 
STRONG, and Revised by Colonel Sir CHar_es W. Wixson, K.C.B., 
F.R.S., and Major R. C. Conner, D.C.L., R.E. 

Twenty-one Sheets—80o by 102 in. ; 2} miles to an inch (1 : 168,960). 
Prices :—Coloured Sheets in Cover, 40s. 
Mounted in Morocco Tuck Case, each Sheet folding separately, 80s. 
Mounted on Mahogany Rollers and Varnished, 85s. 
A Detailed Prospectus can be had Free on Application. 


“itn. °° 
WILLIAM WESLEY AND SON'S 
NEW CATALOGUE 


GEOLOGY, MINERALOGY, PALAONTOLOGY, 
ASTRONOMY AND MATHEMATICS, 
PHYSICS, CHEMISTRY, ELECTRICITY. 


WILLIAM WESLEY & SON, 28 Essex Street, Strand, 
London. 


A 








Crown 8vo, Price 6s. 6d. 


PRINCIPLES OF GENERAL 
ORGANIC CHEMISTRY. 


By Pror, E. HJELT, 
Of Helsingfors. 


Translated from the German by J. BISHOP TINGLE, Ph.D., 
Assistant in the Laboratory of the Heriot Watt College, Edinburgh. 
London: LONGMANS, GREEN, & CO. 


IMPORTANT TO ENTOMOLOGICAL SOCIETIES AND 
MUSEUMS. 
Just Published, 8vo, pp. 210, Price 16s, 
SYNONYMIC CATALOGUE OF 
NEUROPTERA ODONATA, OR DRAGON-FLIES; with an 
Appendix of Fossil Species. By W. F. KIRBY, F.L.S., F.E.S., &c. 
GURNEY & JACKSON, 1 Paternoster Row. 
(Mr. VAN VOORST’S Successors.) 
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SUBSCRIPTIONS TO “NATURE,” 
d. 


Quarterly 


To the United States, the Continent, &c. :— 
Yearly 
Half-yearly 


To India, China, and Japan :— 
Yearly. . 6 
Half-yearly 6 
Quarterly oe y 6 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6¢. 9d. per Line after. 





One Eighth Page, or Quarter Column .. . 
Quarter Page, or Half a Column 

Half a Page, or a Column 

Whole Page 





Money Orders payable to MACMILLAN & CO, 
OFFICE: 29 BEpFoRD STREET, STRAND, W.C. 


RUDOLPH KOENIG 


(DR. PHIL.). 


ACOUSTICAL INSTRUMENTS 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND. 


NEW ILLUSTRATED CATALOGUE, 


Containing Price Lists in French, English, and German. 100 Pages, 
132 Engravings. Post Free, 3 Francs. To Scientific Institutions Free. 


Paris—27 Quai d’Anjou—Paris. 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
DENT’S NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES WATCHES and CLOCKS at 
‘ REDUCED PRICES, sent post 
ee a AND CO., Makers to the Queen, 
ENT 61 STRAND, LONDON, W.C., 


free on application to E. DENT 
or 4 ROYAL EXCHANGE. 




















FRY’S 


Pur- Concentrated 








Paris Exhibition, 
1889 


Gold Medal 
awarded to 
J. S. Fry & Sons. 


COCOA 





_SPECTROSCOPES & SPECTROMETERS 


| 
| 





TELESCOPES OR LABORATORY USE, 


With ‘* Rowlands’s”’ 


| 
| 
| 
| 
| 
| 
| 


Metal Gratings, or with Prisms of every Description. 


DISK PRISMS AND MOUNTINGS 
For Photographing the Stars on Secchi’s Plan. 


A. HILGER, 
Astronomical and Optical am Maker, 


204 STANHOPE STREET, HAMPSTEAD ROAD, 
Lonpon, N.W. 





|; GOLD MEDAL, Highest Award, Inventions Exhibition, 


1885 


7 J. GRIFFIN & SONS, Lo, 


PHOTOGRAPHIC DEPARTMENT. 





Now REapy, 
Complete I//lustrated Catalogue of 
CAMERAS, LENSES, MATERIALS 
DRY PLATES, CHEMICALS, &c. 


Post Free, upon Application, 


Well-fitted Dark Room for Use of Amateurs. 


Free Instruction to Beginners. 





22 GARRICK STREET, COVENT GARDEN, LONDON, W.C. 


2% STANLEY ie 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments — 
f every Description, 





Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


F. S. obtained the only Medal in the Great Exhibition of 1862 fir 
meee of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE. HOLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN 
TERN, used by W. Lant CarPentER, Esq., Prof. Forbes, B. J. MALDEN 
Esq. New Oxyhydrogen Microscope. Grand Results, *Doewra Triple, 
Prize Medal, Highest Award. Supplied tothe Royal Polytechnic Institution, 
Dr. H. GRATTAN Guinness, &c. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest ’and Best. Elaborately Illustrated Catalogue, 
oo Pages, 1s. ; Postage, 5d. Smaller do.,6¢. Pamphlets Free. HUGHES, 
Specialist, Brewster House, Mortimer Road, Kingsland, N. 








WIMSHURST MACHINE. 
Works in any Weather. Size giving 4: Sparks, £4 10s. 


ACOUSTIC APPARATUS. 
CHEAP SCHOOL APPARATUS. 


Approved by Science and Art Department. 


CATALOGUES FREE. 


EARVEWY @& PEAK, 


6 CHARING CROSS ROAD, W.C. 
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MESSRS, MACMILLAN & CO.'S PUBLICATIONS. 
| 
| 





BIOLOGY (continued). 
MICRO-ORGANISMS AND DISEASE. An In- 


trod uc tion into the Study of Specific Micro-Organisms. By E. KLEIN, 
F.R.S., Lecturer on General Anatomy and Physiology in the Medic al 
ol of St. Bartholcmew’s Hospital, Professor of Bacteriology at the 
of State Medicine lilustrated. Third Edition, revised. 
Crown 8vo. 6s 
THE BACTERIA IN ASIATIC 
By the same Author. Crown 8vo. 5s. 
DEGENERATION : A CHAPTER IN DARWIN- 
ISM. By EK. RAY LANKESTER, F.RS., Professor of Zoology 
in University College, London. Illustrated. Crown 8vo. 2s. 6d. 
THE ADVANCEMENT OF SCIENCE.  Occa- 
sional Essays and Addresses. By the same Author. 19s. 6d. 
THE ORIGIN AND 
INSECTS. By the Right Hon. Sir JOHN LUBBOCK, F.R.S., 
D.C.L., LL.D., &c. Illustrated. Fifth Edition. Crown 8vo. 3s. 6d. 
ON BRITISH WILD FLOWERS CONSIDERED 
IN RELATION TO INSECTS. By the same Author, _ Illus- 
trated. Fifth Edition. Crown 8vo. 4s. 6d. 
FLOWERS, FRUITS, AND LEAVES. By the 
same Author. Illustrated. Second Edition. Crown 8vo. 4s. 6d. 
SCIENTIFIC LECTURES. By the same Author. 
Second Edition. 8vo. 8s. 6d. 
FIFTY YEARS OF SCIENCE. Being the Address 
delivered at York to the British Association, August 1881. By the 
same Author. Fifth Edition. Crown 8vo. 2s. 6d. 


LESSONS IN ELEMENTARY ANATOMY. By 
ST. GEORGE MIVART, F.R.S., Lecturer on Comparative Anatomy 
at St. Mary’s Hospital. Illustrated. Feap.8vo. 6s. 6d. 

THE FERTILIZATION OF FLOWERS. _ By 
HERMANN MULLER. Translated and Edited by D’Arcy 
W. ‘THompson, B.A., Professor of Biology in University College, 
Dundee. With a Preface by C. Darwin, F.R.S. Illustrated. 8vo. 
218. 


LESSONS IN ELEMENTARY BOTANY. By 
DANIEL OLIVER, F.R.S., late Professor of Botany in University 
College, London. Illustrated. Feap. 8vo. 45. 6d. 

By 


FIRST BOOK OF INDIAN BOTANY. 
the same Author. Illustrated. Extra Fcap. 8vo. 6s. 6d. 

A COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA). By T. JEFFREY PARKER, F.R.S., Professor 
of Biology in the University of Otago, New Zealand. Illustrated. 
Crown 8vo. 8s. 6d. 

LESSONS IN ELEMENTARY BIOLOGY. By 

Illustrated. Crown 8vo. (/n the press. 

THE SKULL. By 


BETTANY. Illustrated. 


, London. 


CHOLERA. 


8vo. 


the same Author. 


THE MORPHOLOGY OF 
Prof. W. K. PARKER, F.R.S., and G. T. 
Crown 8vo. 10s. 6d. 

THE SCIENTIFIC EVIDENCES OF ORGANIC 
EVOLUTION. 
Secretary of the Linnean Society. Crown 8vo. 2s. 6d. 

THE MYOLOGY OF THE RAVEN (Corvus corax 
sinuatus) A Guide tothe Study of the Muscular System in Birds. By 
R. W. SHUPELDT. Illustrated. 8vo. [Yust ready. 

DISEASES OF FIELD AND GARDEN CROPS, 
CHIEFLY SUCII AS ARE CAUSED BY FUNGI. By W. G. 
SMITH, F.L.S. Illustrated. Feap. 8vo. 4s. 6d. 

IVARWINISM: An Exposition of the 

‘ Natural Selection, with some of its Applications. 
RUSSEL WALLACE, LL.D., F.R.S. Third Edition. 


Qs. 


Theory of 
By ALFRED 
Crown 8vo. 


TIMBER AND SOME OF ITS DISEASES. By 
H. MARSHALL WARD, F.R.S., Professor of Botany in the Royal 
Indian Engineering College, Cooper’s Hill. Illustrated. Crown 8vo. 6s. 


ELEMENTS OF THE COMPARATIVE ANA- 
TOMY OF VERTEBRATES. By Prof. R. WIEDERSHEIM. 
Adapted by W. Newton Parker, Professor of Biology in the Univer- 
sity College of South Wales and Monmouthshire. With Additions. 
Illustrated. 8vo. 12s. 6d. 


MACMILLAN AND CO., LONDON. 


METAMORPHOSES OF | 


By GEORGE J. ROMANES, F.R.S., Zoological | 


MEDICINE. 
A MANUAL OF PUBLIC HEALTH. By A 


WYNTER BLYTH, M.R.C.S. 8vo. [Ju the press. 

A TEXT-BOOK OF PHARMACOLOGY, THERA 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN 
TON, M. D., D.Sc., F.R.C.P., F.R.S. Adapted to the United Stat 
Pharmacopaia, by Francis H. Wittiams, M.D., Boston, Mass 
Third Edition. Adapted to the New British Pharmacopeeia, 1885. 8v« 
2s. 

TABLES OF MATERIA MEDICA: a Companion 
tothe Materia Medica Museum. By the same Author. With Illustra 
tions. New Edition, Enlarged. Cheaper Issue. 8vo. 5s. 

LESSONS ON PRESCRIPTIONS AND THE AR’! 
OF PRESCRIBING. By W. HANDSEL GRIFFITHS, Ph.D 
L.R.C.P.E. New Edition. Adapted to the Pharmacopoeia, 18 
18mo. 35. 6d. 

A TEXT-BOOK OF PATHOLOGY, Systematic 
and Practical. By D. J. HAMILTON, M.B., F.R.C.S.E., F.R.S I 
With Illustrations. Vol. I. 8vo. 

A TEXT-BOOK OF GENERAL THERAPEIL 
TICS: being an Account of Climate, Diet, Massage, Electricit 
1 Baths, Venesection, &. By W. HALE WHITE, M.D 

k.C.P. With Illustrations. Crown 8vo. 8s. 6d. 

TEXT-BOOK OF PATHOLOGICAL ANATOMY 
AND PATHOGENESIS. By Prof. ERNST ZIEGLER, of Tiibin- 
gen. Translated and Edited for English Students by Dona: 
MACALIsTER, M.A., M.D., B.Sc., F.R.C.P. With Numerous Illu 


trations. Medium 8v0 
Part I.—GENERAL PA THOLOGICAL ANATOMY. Second Edition, 


12s. 
PATHOLOGICAL ANATOMY. 


6d. 
Part II.—SPECIAL 
VIII. Second Edition. 12s. 6d. Sections IX.—XII. 


HUMAN SCIENCES. 


MENTAL AND MORAL PHILOSOPHY. 
THE MATHEMATICAL ANALYSIS OF LOGIC. 


Being an Essay towards a Calculus of Deductive Reasoning. by 
GEORGE BOULE. 8vo. Sewed. ss. 

HAND-BOOK OF MORAL PHILOSOPHY. By 
the Rev. Prof. HENRY CALDERWOOD, LL.D. Fourteenth 
Edition, largely re-written. Crown 8vo. 6s. 

SEEING AND THINKING. By the late Prof. W. 


K. CLIFFORD, F.R.S. With Diagrams. Crown 8vo. 3s. 6d. 


THE ELEMENTS OF THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B.D., D.Sc 
(Edin.). Third Edition, Revised. Crown 8vo. 6s. 6d. 

PRIMER OF LOGIC. By the late W. STaNnLey 
JEVONS, LL.D., M.A., F.R.S. New Edition. 18mo. 1s. 


ELEMENTARY LESSONS IN LOGIC; Deduc- 
tive and Inductive, with Copious Questions and Examples, and a V 
bulary of Logical Terms. By the same Author, New Edition. Fcap. 
8vo. 35. 6d. 

THE PRINCIPLES OF SCIENCE. A Treatise 
on Logic and Scientific Method. By the same Author. New and 
Revised Edition. Crown 8vo. 12s. 6d, 

STUDIES IN DEDUCTIVE LOGIC. 
same Author. Second Edition. Crown 8vo. 6s. 

PURE LOGIC: AND OTHER MINOR WORKS. 

Edited by R. Apamson, M.A., LL.D., Professor 
of Logic at Owens College, Manchester, and Harrier A. Je\ 
With a Preface by Prof. ADAMSON. 8vo. tos. 6d. 

CRITIQUE OF PURE REASON. By IMMANUEL 
KANT. In commemoration of the Centenary of its first Publicat 
Translated into English by F. Max MOLLER. With an Histor 
Introduction by Lupwic Norrf. 2 Vols. Demy 8vo. 16s. each. 

Vol. I. HISTORICAL INTRODUCTION, by Lupwic Norré; & 

Vol. II. CRITIQUE of PURE REASON, translated by F. Max MULL! 

For the convenience of students these volumes are now sold separate 


KANT’S CRITICAL PHILOSOPHY FOR EN 
LISH READERS. By Prof. JOHN P. MAHAFFY., D.D., 
JOHN H. “ RNARD, B.D. A New and Completed Edition | 


Vols. Crown 8vo 
Vol. I. THE KRITIK OF PURE REASON EXPLAINED AN! 


DE aa D. 7s. . : 
Vol. Il. THE ™ PROLEGOMENA.” Translated, with \ 


pees 6s. 
(7] 


25s. 


Sections I.— 
12s. 6d. 
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BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


It writes almost instantly full black. | Flcws easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Is cleanly to use, and not liable to Blot. moment of writing. 


Can be obtained in London, through Messrs. BarcLay & Sons, Farring- 
don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 
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WEAK AND DEFECTIVE SIGHT.— 
SPECTACLES scientifically adapted to remedy impaired vision by 
Mr. ACKLAND, Surgeon, daily, at HornzE AND THORNTHWAITE'S, 
Opticians to the Queen, 416 Strand, London. The weak-sighted should 
read Ackland’s ‘‘ Hints on Spectacles.” éd., post free. 


On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 


ConTEnTs :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals. —Botanical News.— 
Proceedings of Societies. 

Price rs. 3a. Subscription for One Year, payable in advance, 12s. 


BEWLEY & DRAPER (Limited), Dublin. London : WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


MESSRS. MACMILLAN AND CO.’S NEW BOOKS. 


PRINCIPLES OF ECONOMICS. By Atrrep Marsnatr, M.A., Professor 


of Political Economy in the University of Cambridge, Fellow of St. John’s College Cambridge, sometime Fellow of Balliol 
College, Oxford. 2 Vols. 8vo. Vol. I. Price 12s. 6d. net. 

The 7imes says :—‘‘It is a contribution of capital importance to the higher literature of economic science. Prof. Marshall has 
long taken high rank among the leaders of the modern school of political economists. Long before the publication of his excellent 
‘Economics of Industry,’ in 1879, those who follow the course of economical inquiry in its less popular and more technical develop- 
ments had recognized his rare power of lucid exposition and his profound grasp of economical theory, alike in its historical develop- 
ment and in its practical applications. . The present work abundantly justifies the high reputation of its author. . . . It 
exhibits a profound and extensive acquaintance with the general course of economic speculation, not only in England, but in Europe 
and the United States. . « What is still more characteristic of the work is its wide command and felicitous application of 
‘curious facts,’ its searching analysis of the mechanisms of business of all kinds, and its masterly treatment of human action and 
motive in their bearing on economical problems. We shall have an opportunity hereafter of examining the work in detail, and will 
only add here that its style is eminently worthy of its subject and admirably adapted to itstreatment. Lucid, cogent, restrained, and, 
withal, steeped in knowledge and saturated with thought, it never wearies the reader, but carries him imperceptibly onwards, 
through speculations of the utmost intricacy and disquisitions of the deepest moment, to conclusions which seem to flow so naturally 
from the premises that the difficulty of the journey is beguiled by the fascinations of the surrounding scenery, and its length 
concealed by the ease with which its destination is reached.” 

The Scotsman says :—‘‘ It is the most important contribution to ‘ Political Economy’ since Mill wrote his ‘ Principles.’ ” 


THE CONFLICTS OF CAPITAL AND LABOUR. Historically and Econo- 


mically considered ; being a History and Review of the Trade Unions of Great Britain, showing their Origin, Progress, 
Constitution, and Objects, in their varied Political, Social, Economical, and Industrial Aspects. By GEORGE 
HOWELL, M.P., Fellow of the Statistical Society, Author of the ‘‘ Handy-Book of the Labour Laws,” &c., &c. Second 
and Revised Edition, brought down to date. Crown 8vo, 7s. 6d. 


The Zzmes says :—‘‘ The second edition of Mr. Howell’s well-known book is issued opportunely at the present time, when the 
labour troubles that seem to be of periodical occurrence in the late summer have revived public interest in industrial problems 
of every kind. . Taken all in all, the book presents as complete a view of the recent history and present relations of 
employers and employed in this country as is to be found anywhere.” 


FOURTH EDITION. 


THE METHODS OF ETHICS. By Henry Smewick, M.A., LL.D., Knightbridge 


Professor of Moral Philosophy in the University of Cambridge, Author of ‘‘ The Principles of Political Economy,” ‘‘ Outlines 
of Ethics for English Readers,” &c. Fourth Edition, Revised. Demy 8vo, 145. 


The Atheneum says :—‘‘ An index is now added, we are glad to say, to this important work, which has been revised with a 
view to meeting recent criticisms.” 


THE THEORY OF LIGHT. By Tuomas Preston, M.A. Trinity College, 
Dublin ; Lecturer in Mathematics and Mathematical Physics, University College, Dublin. 8vo, 12s. 6d. 

PROFESSOR OSTWALD’S NEW WORK ON PHYSICAL AND THEORETICAL CHEMISTRY. 

OUTLINES OF GENERAL CHEMISTRY. By WituHetm Ostwatp, Professor 
of Chemistry in the University of Leipzig. Translated, with the Author’s sanction, by JAMEs WALKER, D.Sc., Ph.D., 
Assistant in the Chemical Department, University of Edinburgh. Medium 8vo, Ios. net. 

THE ELEMENTS OF SOLID GEOMETRY. By R. Batpwin Haywarp, M.A. 
F.R.S., Senior Mathematical Master at Harrow School, formerly Fellow of St. John’s College, Cambridge, late President 
of the Association for the Improvement of Geometrical Teaching. Globe 8vo, 3s. 

GEOMETRICAL CONICS. Part I. The Parabola. By the Rev. J. J. Ming, 
M.A., Private Tutor, late Scholar of St. John’s College, Cambridge, Author of ‘* Weekly Problem Papers”; and R. F, 
DAVIS, M.A., late Scholar of Queens’ College, Cambridge. Crown 8vo, 2s. 

A SHILLING BOOK OF ARITHMETIC FOR ELEMENTARY SCHOOLS. 
By the Rev. J. B. LOCK, M.A., Fellow and Bursar of Gonville and Caius College, Cambridge ; formerly Master at Eton ; 
Author of ‘‘ Arithmetic for Schools,” &c. 18mo, Is. ; with Answers, Is. 6d. 


MACMILLAN AND CO., LONDON. 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 


Type Slide of Eggs of Butterflies, Moths, &c., with list ofnames « 18 
New and very fine Slide, containing about 200 various Diatoms 
from St. Peter, Hungary... ooo ooo ooo 

Stem of Indian Poison-Berry (Anamirta cocculus) ooo 
Head of Lamprey, Section through Gills—very fine 
Trans. Section of Earthworm, through Middle 
Book Mite (Chetletus eruditus) * 
an ese | Grain of Wheat and Embryo—four Sections on One Slide P 
Acarus of Itch (Savcoftes scabeii), Male and Female on ‘One Slide =: Pediculus capitis, Male, Female, Egg, and Larva—on One Slide 
Meibomian Glands in Section of Human Eyelid . oe | Phantom Shrimp (Cafredla linearis) “ see 

Any of the ehove ferocnied on receipt of Remittance for Price. 

ILLUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS. 
CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS. 

Either of the above sent Post Free on application to— 

W WATSON & SONS OPTICIANS TO HER MAJESTY’S GOVERNMENT, 


313 HIGH HOLBORN, LONDON, W.C. 


AND 251 SWANSTON STREET, MELBOURNE, AUSTRALIA. ESTABLISHED 1837. 
Awarded 20 GOLD AND OTHER MEDALS at various International Exhibitions, including 2 GOLD MEDALS, Paris Exhibition, 1889, for Microscopes, &c 





N 
no 


Type Slide of 100 Diatomacez, i list * names ove 
Pollen iz sit on Stigma, CE nothera a ose ooo 
Lieberkuhn Glands in Human Intestine... ose ove 
Water Scorpion (Vefa cinerea) eee ove eee 

Section of Amphioxus, through Pharynx ... ove 
Pleurosigma angulatum—test object, dry... 

Scales of Podura (Lepidocyrtus curvicollis)—test object, ‘dry . 
Sporocarp of Pilularia, Microspores and Macrospores 


HP HN DH He 
CONMDTOZO A000 & 





pensing 


gines for Electric 


Hundreds of References on Application 


“OTTO” 
GA S-ENGINE. 
34,000 SOLD. 
2-MAN TO 200 H.P. 
Represents Mow 3 H.P. Vertical fitted 
with Slides. 

E 
Lighting, Pumping, Chaf-cutting, &c. 
PLEASE WRITE FOR LIST. 
CROSSLEY BROS, lt, | 
Openshaw, Manchester. 
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66 55 ‘*Messrs. Forsyth’s manufactures de- 
monstrate that in adopting the all-wool 

— of clothing we need not necessarily 

look to foreign markets for our supplies; 

but that sanitary under-wear, having the 


high a — and —_, 
WOOLLEN SYSTEM OF UNDER-WEAR. | ‘5.72%, produccd at home.” — Britis! 


For Ladies, Gentlemen, and Children. ‘*The samples from this firm are emi- 
nently satisfactory, and have a smoothness 


SAMPLES AND ILLUSTRATED PRICED CATALOCUES, | of texture which prevents any irritating 


ar “ ; . : friction, and from the unshrinkable nature 
containing Full Particulars, sent on Receipt of Inquiry, of the material will be found far mor 


— free. ’ useful for under-wear than most ordinary 
As Manufactured and Exhibited by us at the | flannels. They are very gratifying ex- 


ETRE TESA. EXHIBITION, GLASGOW. amples of home manufacture.”—Zancet. 
“In the garments made by Messrs. 


Forsyth the purity is beyond question, 

-RENFIELD STREET, and the purchaser has a guarantee of their 

* GLASGOW. sound wearing qualities, while the un 

shrinkable nature of the goods, and the 

(Please name this paper.) great attention to the matter of finish 

MARK afford to wearers a great degree of com- 

“There can be no doubt of tbe merits of Messrs. Forsyth’s Hygienic Under-wear. The material is | fort, and medical men have not been slow 

simply unsurpassable, and the garments are so fashioned as to fit every part of the body (a feature worthy of | to appreciate for themselves and for thei 

all praise). We are glad to see there are manufacturers like Messrs. Forsyth who give attention to | patients the benefit of the woollen good 
producing articles of such indisputable sanitary worth.” —Whitehall Review. supplied by this firm.”—/ea/th. 


PERKEN, SON, & RAYMENT, 2c2220 ee 
gy Discount for the Trade London, E.C. 
MANUPACTURE PHOTOGRAPHIC APPARATUS 
Of every description. 


“OPTIMUS” MAGAZINE CAMERA! Sez. “ OPTIMUS ” “OPTIMUS ” 
Pictures 44 by 3} inches. + Ce SCOUT. | SCORER. 


| Medium Size. ‘Small Size. 

The most ‘ee, Clear Definition. ‘Clear Definition. 
convenient me 3 4 Good Field. \Large Field, 
— i a7* Sees ——_ == Magnifying 64 Magnifying 25 
No Dark Slides. | a Price, with I times. times. 


| 
} 


Plates hanged ma es 70s. =| 808 
y turning a : val? ot: < f : 
Button. Pay For Definition and Magnifying Power we invite intending Purchasers to test our 


Field Glasses against any in the World. 








Carries Twelve 
Dry Plates. 





Printed by RicHaRD CLay AND Sons, Limirep at 7 and 8 Bread Street Hill, Queen Victoria Street, in the Cit lished by 
7 id ’ y of London, ‘and Published by 
MACMILLAN AND Co., at 29 Bedford Street, Strand, London, W. C., and 112 Fourth Avenue, New York.—Tuurspay, August 21, 1890 O. 








or 
aie 


ea ee 
Aonanpow oe? 


ad 


ag 
o 


¢ 


= 
o 
~ 
nm 
o 
a 
oO 
=| 
fas} 
= 
E 
a 
wm 
=| 
oOo 
Qa 
f=) 


ig the 
ality, 
ritish 


e emi- 
thness 
tating 
nature 
more 
dinary 
Z ex: 
ncet. 
fessrs. 
estion, 
f their 
e un- 
id the 
finish, 
f com- 
n slow 
r their 
goods 


NEN, 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —\WORDSWORTH. 


__ Registered asa Newspaper a at the General Post Office.] 


NEWTON & CO., 


SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT. 





Makers of every descrip- 
tion of OPTICAL and 

PHYSICAL APPARA- 

TUS of the highest class, 

. Colleges, Institutions, 
c. 


Catalogue of 
OPTICAL LANTERNS, 
PROJECTION eS, wy, 
RATUS, & SLIDES, 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 
' . 144 pages, 6d. 
WIMSHURST ELECTRICAL MACHINE. 


Best Quality, 15 in., £5; 18-in., £6 tos. As made for the Science and Art 
Department, and the Universities of Oxford, Cambridge, and London. 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 





THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 





MAKERS OF 


PHYSICAL, PHYSIOLOGICAL, BOTANICAL, AND | 


SCIENTIFIC APPLIANCES GENERALLY, 


Descriptions of which may be obtained on application. 





Drawings made on Stone and Wood, and the most refined work in necro: gue 4 
and Colour Printing, as well as the various processes connected wit 
Photography, done on the premises. 
Sole Authorized Makers of Pror. Ew1nc’s SEISMOMETRIC APPARATUS. 
Quartz Fibres made as described by Mr. C. V. Boys. 


Agents for the Microscopes of Cart ZeEtss, of Jena, and for the Earthquake 
odel (made in Japan) of Pror. Sekiya. 





Now Ready, Vol. XI., Nos. 4 and 5. 
Price to Subscribers 21s. per Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited by MICHAEL FOSTER, M.D., F.R.S. 
Published by the Proprietors and sold on their behalf at 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY'S WORKS, 


ST. TIBB’S ROW, CAMBRIDGE, 


THURSDAY, AUGUST 28, 1890. 





[PRICE 15 CENTS. 


tAll Rights are ened. 


NALDER BROS. & CO., 
132 HORSEFERRY RD., 


WESTMINSTER. 
TELEPHONE No. 3120. TELEGRAPHIC 
ADDRESS : SECOHM, LONDON, 


NEW PATTERN BALLISTIC 
GALVANOMETER. 


Resistance 10,000 Ohms. 





Prices 
and full 
particulars 
on 


application. 


NEGRETTI & ZAMBRA’: 





apIseas gp! 





‘Op “SUTYTE}SIONG 


's ‘Sunuoe] ‘S}STNOY, ‘ 





The TRAVELLER’S TELESCOPE, with folding Table Stand, one 
Terrestrial or Day Eye- piece, and one Astronomical Eye-piece. The whole 
compactly arranged in Mahogany Box with lock and key, forming a most 
useful and convenient Telescope for Tourists and Sea-coast Visitors, &c. 

The Telescope can be used, without case or stand, as an ordinary Pocket 
or Sling Telescope. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 
ScrenTIFIC INSTRUMENT MAKERS AND OPTICIANS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 

BRANCHES: 45 CORNHILL ; 122 REGENT STREET ; 
Photographic Studio, Crystal Palace. 
TELEPHONE No. 6583. ‘Telegraphic Address—‘' NEGRETTI, Lonpon.” 
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ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE, 


LEEDS MEETING, SEPTEMBER 3-10. 


BRITISH 


PRESIDENT-ELECT : 


Str FREDERICK eee 3% C.B., D.C.L., D.Sc., F.R.S., | 


Oe 


THE JOURNAL, PRESIDENT’S ADDRESS, 
warded daily by post to Members and others unable to attend, on appli- 
cation and prepayment of 2s. 6d. to the Clerk of the Association, Mr. H. C. 
STEWARDSON, 


Meeting. 





BRITISH MUSEUM. 


The Reading-Room and Newspaper Room will be CLOSED from MON- | 
| 


DAY, September 1, to THURSDAY, September 4, inclusive. 
E. MAUNDE THOMPSON, 


British Museum, August 26, 1890. Principal Librarian. 


ST. THOMAS’S HOSPITAL MEDICAL | 


SCHOOL, 
ALBERT EMBANKMEN’S;. LONDON, S.E. 


The WINTER SESSION of 1890-91 will open on WEDNESDAY, 
OCTOBER 1, when the Prizes will be distributed at 3 p.m. by Sir 
FREDERICK POLLOCK, Bart., M.A 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
£60 respectively, open to all first-year Students, will be offered for com- 
petition. The Examination will be held on September 26, 27, and 29, 
and the subjecis will be Chemistry and Physics, with either Physiology, 
Botany, or Zoology at the option of Candidates. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as also several Medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 

All Hospital Appointments are open to Students without charge. 

The Fees may be paid in one sum or by instalments. Entries may te 
made separately to Locene orto Hospital Practice, and special arrange- 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Students and for Qualified Practitioners. 

A Register of approved I-cdgings is kept by the Medical Secretary, who 
also has a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 

Prospectuses and all particulars may be obtained from the Medical Secre- 


tary, Mr. Gzorce RENDLE. 
E. NETTLESHIP, Dean. 
G. H. MAKINS, Vice-Dean. 





THE LONDON HOSPITAL MEDICAL | 


| Physics 


COLLEGE. 


The WINTER SESSION will 
OCTOBER 1. 

The Hospital, which is the largest general Hospital in the Kingdom, con- 
tains nearly 800 beds, all in constant use. There are wards for accidents, 
surgical and medical cases, diseases of women and children, and ophthalmic 
cases. Special departments for diseases of the eye, ear, throat, skin, and 
teeth, and for cancer, tumours, diseases of the bladder, piles, and fistula. 
Number of in-patients last year, 9105; out-patients, 109,839; accidents, 
11,400. 

Surgical operations daily. 

APPOIN MENTS.—Resident Accoucheur, House Physicians, House 
Surgeons, &c. 


commence on WEDNESDAY, 


appointed every Three Months, All Appointments are Free. 
Resident Appointments are also provided Free Board. 

‘Iwo Entrance Science Scholarships, value £75 and £50, and Two Buxton 
Scholarships, value £30 and £20, will be offered for competition at the end 
of September to new Students. Sixteen other Scholarships and Prizes are 
given annually 

The Lenten ‘Hospital i is now in direct communication with all parts of the 
Metropolis. The Metropolitan District and other Railways have Stations 
within a Minute’s Walk of the Hospital and College. 

For further Information apply Personally or by Letter to 


Mile End, E. MUNRO SCOTT, Warden. 





THE AGRICULTURAL COLLEGE, 
ASPATRIA. 


PrincipaL—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. P, tion 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888 ; First’ in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890, 





and other Printed | 
Papers issued by the Association during the Annual Meeting will be for- | 


Reception Room, Leeds, on or before the first day of the | 


Greek 


} Comparativ e ‘Philology 








_ Forty ofthese Appointments are made Annually. Numerous | 
Dressers, Clinical Clerks, Post-mortem Clerks, and Maternity Assistants are | 
Holders of | 


Physiology and Histology { 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH ROAD, 
BIRMINGHAM, 

Who last week sent to his subscribers Lacinularia socialis, with sketch 
and description. He also sent out Leptodora hyalina, Fredericella sultana, 
Paludicella Ehrenbergi, Argulus foliaceus, Philodina roseola, Floscularia, 
Corethra plumicornis, Melicerta ringens, Stephanoceros ; 3; also Amceba, 
Hydra, Vorticella, Crayfish, Dog-Fish, Amphioxus, and other Specimens 
for Biologicai Laboratory work. 

Weekly ensenmannios will be made in this place of organisms T. B. 
is supplying. 

Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for 10s. 6d. 

Portfolio of Drawings, Eleven Parts, 1s. each. 


OWENS COLLEGE, 


VICTORIA UNIVERSITY, MANCHESTER. 





SESSION 1890-91. 


PRINCIPAL—A. W. WARD, Litt.D., LL.D. 
DEPARTMENT OF ARTS, SCIENCE, AND LAW. 


Hulme Professor, J. STRACHAN, M.A 

Greenwood Lecturer, Prof. A. S. WILKINS. 
Prof. A. S. WILKINS, M.A., Litt.D., LL.D 

Prof. J. STRACHAN. 

Lecturer, Rev. E. L. HICKS, M.A 

Smith Professor, T. N. TOLLER, Mt A. 

English Literature .. Lecturer, rs ELTON 

Hebrew and Arabic. Lecturer, Rev. L. M. SIM MONS. B.A. 


French Language and Lite- } Lecturer, VICTOR KASTNER, B.-ts-L. 


rature eee 
and Lecturer, HERMAN HAGER, Ph.D. 


German Language 
Literature... .. 
™ { Prof. T. F. TOUT, M.A. 
— wa Professor, A.W.WARD, Litt.D 


Greek Testament Criticism 
Latin . e 


Classical poteeogae 
English Language .. 


History ove eve 


Logic and Mental 
Moral Philosophy .. 


Political Economy «+. 


7 
—_ on . ‘ADAMSON, M.A., LL.D. 
of" rate a and Cobden Lecturer, J. E. 


Prt ¥4 t ReRAWFORD MUNRO, B.A 
LL.M., LL.D. 
Readerin Common Law, T. F. BYRNE, B.A 
| Aeeeeee & in oo gare and Roman’ Law, 
J. S. SEATON, M.A., B.C.L. 
ieein an ant > Ate x4 Protesr, "HORACE LAMB, M.A., 


Plied) oe se ave 
. eel pute, ARTHUR SCHUS- 
TER, Ph. F.R.S. 

” \Prof. THOS. i. "CORE, M.A. 


Beyer Professor, a REYNOLDS, 
M.A. LL.D., F.R 


Prof. HAROLD B. DIXON, M.A., F.R.S. 
Prof. C. SCHORLEMMER, LL. D., F-R.S 
{err ; Dyeing, Printing, &e., ERNES1 


Technological Chemistry ... 

Mineralogy ... . «. Lecturer, C. A. BURGHARDT, Ph.D. 

Besta { Pore Professor, A. M. MARSHALL, M.D., 
oology ove oop one M.A., D.Sc., F.R.S 

Botany w. Prof. W.C. WILLIAMSON, LL.D., F.R.S. 

Gostesy and Paleontology } — BOYD DAWKINS, M.A., F.R.S., 


Physiography ... as W. STIRLING 


Law 


Civil and Mechanical En- 
gineering .. - 

Geometrical and Mechan: 
ical Drawing 

Chemistry and Metallurgy... 

Organic Chemistry ... 


Brackenbury Professor, 
M.D., D.Sc. 
Freehand Drawing +» Lecturer, 
a ergy oa) Lecturer, HENRY HILES, Mus. Doc. 
With ASSISTANT LECTURERS in all the Principal Subjects. 


The SESSION will be OPENED with an INTRODUCTORY AD- 


| DRESS by the PRINCIPAL, on TUESDAY, October 7, at 11-30 a.m: 


There are two Halls of Residence associated with the College. 
Prospectuses of the different departments— 


I. DAY CLASSES, 
Il. DEPARTMENT of MEDICINE, 
Ill. DENTAL DEPARTMENT, 
IV. PHARMACEUTICAL DEPARTMENT, 
V. DEPARTMENT FOR WOMEN, 
VI, EVENING CLASSES, 
VII. SCHOLARSHIPS and EXHIBITIONS, 


will be forwarded on application to the Registrar. 
HENRY WM. HOLDER, M.A., Registrar. 
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LONDON UNIVERSITY EXAMINATIONS. 





MATRICULATION, | 





JUNE, 1890, 


1OS 


University Correspondence College Students 


WERE SUCCESSFUL, 


forming one-eighth of the entire list, with 10th, 13th, and17th 
places in Honours. In January, 1890, U.C.C. Students also 
formed one-eighth of the Pass List, with 2nd, 8th, and 17th 
places in Honours. In June, 1889, 78 U.C.C. Students passed. 


SHORT COURSES for the January, 1891, 





Exam., commence August 30. 


The ORDINARY COURSE (for January, 


INTER. SC., 


AND 


PREL, SCI. 1890, 


Ol 


University Correspondence College Students 


WERE SUCCESSFUL, 


"7 OF WHOM WERE IN HONOURS, 
The ORDINARY COURSE for July, 1891, 














1891, may be commenced at once. 


The ORDINARY COURSE (for June, 1891, 


commences the first week in September. 


The ORDINARY COURSE for Prel, Sci., 





commences August 30. 





January, 1891, may be commenced at once. 


A copy of the Matriculation Guide will be sent to any private student who expresses his intention of working for the 


Examination. 
on application. 


Inter. Science and Prel. Sci. Guide will be sent to any private student giving date of Matriculation, post free 
Prospectus and full particulars of the Classes may be had from 


THE SECRETARY, 
12:, BOOKSELLERS ROW, STRAND, W.C. 





THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


The WINTER SESSION, 1890-91, will commence on WEDNESDAY, 
October 1, when the Prizes will be distributed by C. KEGAN PAUL, Esq., 
= an Seenery Address will be delivered by STORER BENNETT, 

Two ENTRANCE SCHOLARSHIPS (value £100 and £60) will be open for 
competition on September 29 and 30. 

The School Buildings have been recently enlarged, comprising new 
Theatre, Library, Physiological Laboratory, Materia Medica Museum, 
Students’ Room, and Luncheon Room. 

Besides Scholarships and Prizes, there are annually EIGHTEEN RESIDENT 
Hospital Appointments open to Students. 

The Composition Fee for the whole Medical Curriculum is £100. Special 
provision is made for Dental Students and for Candidates for the Preliminary 
Scientific (M.B.) Examination. 

The Residential College adjoins the Hospital, and provides accommodation 
for thirty Students and a Resident Warden. 

Prospectuses and all particulars may be obtained from the Resident 
Medical Officer at the Hospital, or from 

A. PEARCE GOULD, Dean. 





TRAINING FOR ELECTRICAL ENGINEERS. 


THE ELECTRICAL STANDARDIZING, 
TESTING, AND TRAINING 
INSTITUTION, 


FARADAY HOUSE, CHARING CROSS ROAD, 
LONDON, W.C. 


BoarD oF CONTROL : 
The Rt. Hon. the EARL OF CRAWFORD, Chairman. 
The Hon. REGINALD BROUGHAM. 
ROBERT HAMMOND. 
FRANCIS INCE. 
HUGH ERAT. HARRISON, B.Sc., A.M.I.C.E., Principal. 


__The next SESSION will commence on WEDNESDAY, SEP. 
TEMBER 17. 

The Institution is in affiliation with some of the largest Electricity 
Supply Companies, into whose Works and Stations the Students are 
drafted. _ 

Application should be made to the Secretary, P. A. Latuam, M.A., 
15 St. Helen’s Place, E.C, 





VICTORIA UNIVERSITY. 


YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF SCIENCE, TECHNOLOGY, AND ARTS, 


The Seventeenth Session begins TUESDAY, OCTOBER 7, 1890. The 
Classes prepare for Professions, Commerce, and University Degrees in 
Arts, Science, and Medicine. The Physical, Chemical, Biological, and 
Engineering Laboratories, and the Weaving Sheds, Dye-house, and 
Printing Rooms will be open daily for practical work. 

The following Prospectuses may be had free from the Secretary :-— 


x. For Regular Day Students, 

2. For Occasional and Evening Students. 
3. Classes in Civil, Mechanical, and Electrical Engineering. 
4. For Medical Students. 


THE VICTORIA UNIVERSITY. — 


An Entrance Examination in Arts (introductory to the Faculty of Medi- 
cine) will be held in Owens College, Manchester ; University College, Liver- 
pool; and Yorkshire College, Leeds, on MONDAY, September 29, and fol- 
lowing Days. 

A Preliminary Examination (introductery to the Faculties of Arts, 
Science, and Law) will be held in Owens College, Manchester ; University 
College, Liverpool ; and Yorkshire College, Leeds, on FRIDAY, September 
26, and following Days. 

Notice (in writing) of intention to be present should be sent on or before 
September 9, to the University ReGistraR, from whom conditions of 
entrance and further particulars as to these and other Examinations can be 
obtained. 

Manchester, August 1890. 





UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


DEPARTMENT OF ENGINEERING. 

The Council is prepared to appoint an ASSISTANT to the PROFESSOR 
of ENGINEERING. The Gentleman appointed will be a Practical 
Mechanical Engineer who has had University or Technical School Educa- 
tion. 

The Stipend will be £120 a Year, with a Share of Evening Fees. 

Applications, together with Testimonials and References, should be for- 
warded before SEPTEMBER 9 Next to i 

IVOR JAMES, Registrar. 





Cardiff, August 6, 1890. 
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UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine will commence on OCTOBER 1, 
Introductory Lecture at 4 p.m., by Dr. THOMAS BARLOW, F.R.C.P. 
The Examinations for the Entrance Exhibitions will commence on SEP- 
TEMBER 23. 
Scholarships, Exhibitions, and Prizes of the value of £800 are awarded 
annually. 
In University College Hospital about 3000 In-patients and 35,000 Out- 
— are treated during the year. Thirty-six appointments, eighteen 
eing resident, as House Surgeon, House Physician, Obstetric Assistant, 
&c., are filled up by competition during the year, and these, as well as all 
Clerkships and Dresserships, are open to Students of the Hospital without 
extra fee. 
Prospectuses, with full information as to Classes, Prizes, &c., may be 
obtained from the College, Gower Street, W.C. 
JOHN WILLIAMS, M.D., Dean. 
J. M. HORSBURGH, M.A., Secretary. 


THE MASON COLLEGE, 
BIRMINGHAM. 


SESSION 1890-91. 
FACULTIES OF ARTS AND SCIENCE. 
The NEXT SESSION COMMENCES on TUESDAY, SEPTEMBER 


30, 1890. 
° A SYLLABUS, containing Full Information as to the various Courses of 
Instruction, Lecture Days and Hours, Fees, Scholarships, &c., is published 
by Messrs. CORNISH, New Street, Birmingham, Price 6d. ; by Post, 8d. 





Further Particulars may be obtained on Application to the SECRETARY at 


the College. 
R. S. HEATH, Prircipal. 


GEO. H. MORLEY, Secretary. 





OWENS COLLEGE, MANCHESTER. 


A JUNIOR DEMONSTRATORSHIP in PHYSIOLOGY and HIS- 
TOLOGY is VACANT, Annuai Salary, £100. Duties to commence 
OCTOBER «x. 


Applications, with Testimonials or References, should be sent on or | 


before SEPTEMBER 15 to the REGISTRAR, who will furnish furtber 
information. 
HENRY WM. HOLDER, Secretary 


FOR SALE. 
The IMPORTANT HERBARIUM of Prof. 


BECKER, of Mulhouse, comprising a Rich Collection of Phanerogams, 
Lichens, Fungi, Mosses, Hepatica, Alge.—Apply to M. Laurent, 
14 Rue du Roulage,- Mulhouse, Alsace. 


BRADY & MARTIN, 
27, 29, & 31 MOSLEY STREET, 
NEWCASTLE-UPON-TYNE, 

Wholesale and Export Dealers and Manufac- 
turers of Chemical and Scientific Apparatus, 
Pure Chemicals for Analysis, &c., 

Supply Colleges and Schools in all parts of the World with every 
requisite for Theoretical and Experimental Work in Chemistry, 
Sound, Light, Heat, Magnetism, Electricity, &c. 
Analytical & Works Laboratories completely Furnished. 
Agents in connection with the Science and Art Department, 
PARTNERS— 


N. H. MARTIN, C. E. STUART, B.Sc. 


New ILLusTRATED CATALOGUE, CONTAINING MANY NEW Forms oF 
APPARATUS, FREE ON APPLICATION. 








JOHN J. GRIFFIN & SONS, Limieo, 


MAKERS OF 


CHEMICAL, PHILOSOPHICAL, AND 
PHOTOGRAPHIC APPARATUS, 


22 GARRICK STREET, COVENT GARDEN, 
‘ LONDON, 





CHEMICAL APPARATUS of every description for Analytical Opera- 
tions and Experiments of Demonstration. 

APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 
nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
of Physical Science. 

SEND FOR CATALOGUES, FREE ON APPLICATION, 








UNIVERSITY OF GLASGOW. 


CIVIL ENGINEERING AND MECHANICS, 
Professor—ARCHIBALD BARR, D.Sc., M.Inst.C.E. 


NAVAL ARCHITECTURE AND MARINE 
ENGINEERING. 


Professor—PHILIP JENKINS, M.I.N.A. 


The Session lasts from NOVEMBER 4, 1890, to APRIL 24, 1891. 

Prospectuses of Courses in Civil and Mechanical Engineering, and in 
Naval Architecture and Marine Engineering, with regulations for the 
degrees of B.Sc. and D.Sc., wil] be forwarded on application to the Assistant 
Clerk ( Matriculation Office). 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


DEPARTMENT OF PHYSICS. 

‘The Council is prepared to appoint an ASSISTANT PROFESSOR of 
PHYSICS. 

‘The Stipend will be £200 a Year, with a Share of Evening Fees. The 
Gentleman appointed will be expected to enter upon his work at the beginning 
of OCTOBER Next. 

Applications, together with Testimonials and References, should be for- 
warded before SEPTEMBER 9g to 

IVOR JAMES, Registrar 





Cardiff, August 6, 1890. 





GEOLOGICAL SOCIETY OF LONDON. 


The Office of ASSISTANT SECRETARY to the Society being 
VACANT, the Council are prepared to receive Applications for the Post. 
Amongst the essential qualifications are Literary Habits, a knowledge of 
Latin, French, and German, and considerable Geological information. 

A Schedule of Duties, &c., may be obtained from the SECRETARIES, 


| Geological Society, Burlington House, W. 


Applications to be sent in on or before,;OCTOBER 15. 


WANTED, by an A.R.S.M., POST as DE- 
MONSTRATOR. Geology, Mineralogy, Metallurgy. Good London 
Experience and Testimonials. Or, Good Evening Classes for above, and 
Physiography, Physics, Chemistry (London District).—‘* A.R.S.M ,” 
NaTuRE Office. 








A B.Sc. London, A.R.S.M., WHITWORTH 
SCHOLAR, with 11 Years’ Experience with Classes in connection 
with South Kensington, wishes for Classes in MATHEMATICS and 
SCIENCE. —Address “ B.Sc.,” Nature Office. 





Crown, Price 6s, 6d. 


PRINCIPLES OF 


GENERAL ORGANIC CHEMISTRY. 
By PROFESSOR E. HJELT, 


OF HELSINGFORS, 


Translated from the German by J. BISHOP TINGLE, Ph.D., Assistant 
in the Laboratory of the Heriot Watt College, Edinburgh. 


In this work the fundamental theories of organic chemistry are presented 
in a clear and concise form, and their application is fully illustrated by ex- 
amples. The relations between the constitution of compounds and their 
chemical and physical properties are prominently exhibited. A considerable 
number of general reactions are discussed and explained ; in all cases these 
are classified according to the vesu/¢s: for instance, reactions involving oxi- 
dation are grouped together, and examples are given of the effects of oxida- 
tion on different classes of compounds ; a lucid account is also given of the 
special application of particular oxidizing agents. 

London ; LONGMANS, GREEN, & CO. 





Just Published, Price 4d. 


WILLIAM WESLEY AND SON'S 
NEW CATALOGUE 


GEOLOGY, MINERALOGY, PALAONTOLOGY, 
ASTRONOMY AND MATHEMATICS, 
PHYSICS, CHEMISTRY, ELECTRICITY. 


WILLIAM WESLEY & SON, 28 Essex Street, Strand, 
London, 
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MCLEOD’S. 


SUNSHINE RECORDER. 


SIMPLE 
BUT 
EFFECTIVE. 


The 


The sphere 


This ingenious instrument, which is the inven- 


tion of Prof. 
College 


Maker, 
JAMES J. HICKS, 


McLeod, F.R.S., of Cooper’s Hill 
8, 9, & 10 Hatton Garden, London, E.C. 


, Staines, consists of a cylindrical me- 


tallic camera, opposite to the lens of which is a 
thin glass sphere silvered inside. 

is mounted on a slide provided with rack ai.4 
pinion for focussing the image of the sun on 


the sensitised paper placed in the base. 
instrument must. be placed with its vertical 


plane in the meridian and inclined with the 
sphere upwards so that the axis of the camera 
makes an angle with the horizontal equal to 


the latitude of the place at which it is set up. 
the observer has merely to place the instrument 
Further Particulars on Application to the 


The support is constructed to suit the latitude ; 
in the meridian. 





PERKEN, SON, & RAYMENT, 


ESTABLISHED 1852. 
CATALOGUE FREE. 
Discount for the Trade 
and Profession. 


99 HATTON GARDEN, 
London, E.C. 


MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 


“OPTIMUS” MAGAZINE CAMERA 


Pictures 4} by 3} inches. 


The most 
convenient 
yet invented. 


Carries Twelve 
Dry Plates. 


No Dark Slides. [ag 
Plates changed @ 


by turning a 
Button. 


Price, with 
Euryscope 
Lens and 
Shutter, 
£7 7s. 





A Good Field. 


“OPTIMUS ” “ OPTIMUS” 
SCOUT. | SCORER. 


Medium Size. \Small Size, 
Clear Definition. Clear Definition. 
Large Pield, 
Magnifying 64Magnifying 25 
times. times. 


| 
70s, 30s. 


For Definition and Magnifying Power we invite intending Purchasers to test our 


Field Glasses against any in the World, 





SPECTROSCOPES & SPECTROMETERS 


TELESCOPES OR LABORATORY USE, 


With “* Rowlands’s”” Metal Gratings, or with Prisms of every Description. 


DISK PRISMS AND MOUNTINGS 
For Photographing the Stars on Secchi’s Plan. 


A. HILGER, 
Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD ROAD, 
Lonpon, N.W. 








GOLD MEDAL, Highest Award, Inventions Exhibition, 
1885. 


UNRVALLED.] SPECTACLES. wnrivatten. 


MR. FOURNET, 
Author of “The Philosophy of Sight,’’ 


By means of his VALUABLE PATENT REFRACTOMETER, SILVER 
MEDAL, PARIS EXHIBITION, 1889, 


OUTRIVALS 
AT PRESCRIBING FOR SPECTACLES 
The Most Eminent Surgeon-Oculists of the Day, 





All Oculists’ Prescriptions should be checked by this Valuable Instrument. 
Those wearing or about to wear Spectacles are confidently recommended to 
have their Sight Tested by Mr, FOURNET’S REFRACTOMETER., 
CONSULTATION FEE, FIVE SHILLINGS. 

18 BENTINCK ST., WELBECK ST., S.W. II till 5. 

Appointments desirable, 


Spectacles at Civil Service Prices, 





NERVOUS EXHAUSTION. 


PULVERMACHER’S WORLD-FAMED 
GALVANIC BELTS 


for the Cure of Nervous Comptaints have received Testimonials from three 
Physicians to Her Majesty the Queen, and over Fifty Members of the Royal 
College of Physicians of London. 


The distressing symptoms of NERVOUS EXHAUSTION, loss of 
MUSCULAR POWER, RHEUMATISM, SCIATICA, PARALYSIS, 
EPILEPSY, &c., are speedily removed by means of 


PULVERMACHER’S World-famed Galvanic Belts, 


which convey the electric current direct to the affected parts, gradually 
stimulating and strengthening all the nerves and muscles, and speedily 
arresting all symptoms of premature waste and decay. 


Dr. Vines, Fellow of the Royal College of Physicians, writes, September 
19, 1885 :—‘‘ Having used Mr. PULVERMACHER’S BELTS for many 
years, in the course of medical practice, I am ina position to speak of their 
great value as a curative agent in cases of nervous disease or functional 
malady where Electricity is likely to be serviceable, I am entirely convinced 
of their efficacy.” 

Dr. C. HANDFIELD Jones, F.R.C.P., F.R.S., Physician to St. Mary’s 
Hospital, says :—*‘ I am satisfied that Mr. PULVERMACHER isan honest 
and earnest labourer in the field of science, and I think he deserves to meet 
with every encouragement from the profession and scientific men.” 

Sir Cuarites Locock, Bart., M.D., says :—‘*PULVERMACHER’S 
BELTS are very effective in gia and rh ic affections, and I have 
“eee them largely in my practice for other similar maladies, paralysis, 

"ag 





For full Price List and Particulars see new Pamphlet, 


‘“ GALVANISM: Nature’s Chief Restorer of Impaired 
Vital Energy.” Post free from 


PULVERMACHER’S 
GALVANIC ESTABLISHMENT. 


194 REGENT STREET, LONDON, W. 
ESTABLISHED OVER FORTY YEARS. 
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ARTIFICIAL HUMAN SKELETONS. DEATH AND DISABLEMENT BY ACCIDENT. 





THE RAILWAY PASSENGERS’ ASSURANCE COMPANY 


Assures £1000 at Death and Full Benefits at £4 per Annum 
MOORE BROS. HON. EVELYN ASHLEY, Chairman. 


ARE NOW SUPPLYING THE ABOVE. 
Annual Income £250,000. 


They are accurate ; mounted for suspension, with move- 
ments of joints, and are highly recommended for 80,000 ANNUAL POLICYHOLDERS. 


NuRSES, INSTITUTES, AMBULANCE CLASSES, AND Invested Capital and Reserve Fund £285,000, 
STUDENTS, COMPENSATION PAID, 
. | 
Price £7 15s., or £9 with Stand; or with Names and | £2.750.000. 
Positions of Muscles marked, £12 10s. without Stand, | . ? 
| Head Office :—64 CORNHILL, LONDON, E.C. 


49 HARDMAN STREET, | W. D. MASSY, } secretaries 
LIVERPOOL. | anion VIAN, 


MINERALOGY. men STANLEY lee 
S A M U E a H E N Ss O N 5 Mathematical Instrument Manufacturer to H.M. Government, Council of 


97 REGENT STREET, LONDON, W. India, Science and Art Department, Admiralty, &c. 
ESTABLISHED 1840. Len s7? sTeano.| “Seen, ae ee 
Mr. HENSON has now on hand some very fine Mineral Of the Highest Quality and Finish, at the most Moderate Prices. 

Specimens, Carved Precious Opals,and Moonstones ; also some ; : 
beautiful Slabs of Polished Agates, Thulite, Microcline, &c. &c. Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 


FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, | Excellence of Construction of Mathematical Instruments, and the only 

















CHISELS, and BLOWPIPE APPARATUS. Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
i i e matical Work. Silver Medal, Architects’ Exhibition, 1886. 
Precious Stones for Collectors and Mounting. Address :—GREAT TURNSTILE. HOLBORN, LONDON, W.C. 





COLLECTIONS FOR STUDENTS AND PROSPECTORS. 


; Lessons given. Catalogues Free. M INERALO GY AN D GE 0 L 0 GY. 
BRYCE-WRIGHT’S MUSEUM, |" 4"weastearts.cesti cater. mmonrns 


Aso, E1icGutT OTHER First Cass Prize MEDALS. 





26 SAVILE ROW, LONDON, W. 7 
(Orr REGENT STREET), Special Collections for Students, Lecturers, and Museums. 

P . os" . | NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 
Contains Minerals, Precious Stones, Stone Implements (Palzo- —Apparatus and Appliances—Minerals for Chemical Purposes-- 
lithic and Neolithic) ; also New Zealand Jade Meres, Tikis, and Cabinets—Hammers— Mineral Specimens—-Meteorites—Blowpipe 
other Savage Weapons, Bronze Implements ; Works of Art in Apparatus—Rocks, &c. NOW READY, FREE. 


Jade, Rock Crystal, &c.; Vases and Table-Tops in Stone ; THE LARGEST STOCK & VARIETY IN ENGLAND. 


Arms and Armour, and other Specimens of Natural History, all 
of which are JAMES R. GREGORY, 








FOR SALE AT THE LOWEST PRICES. 88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
ESTABLISHED 1845. — 
Boxes sent upon Approval, GEOLOGICAL COLLECTIONS. 
On parle frangais. Man } spricht Deutsche, Comprising Fossils, Minerals, and Rocks, labelled with Name, ne 








and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. 


F. H. BUTLE R, M.A. Oxon., Assoc.R.S. Mines, | 200 ditto, 505. The bit wae obtainable. on ‘. 
Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes 
NATURAL HISTORY AGENCY, and other Geological Requisites. ‘ - 


158 BROMPTON ROAD, LONDON, ‘THOMAS D. RUSSELL, 


Dealer in Rocks, Minerals, Fossils, and other Objects PRIZE MEDALLIST, HEALTH EXHIBITION, 








° ° I 
of Gekentite Eateneet. 78 NEWGATE STREET, LONDON, E.C. 

Recently received :—Fine Zeolites, Manganite, Coveilite, French Chessyl- pA AES 

ite, South African Gold Ores, Banded Agates, Cornish Rhombohedral Cal- 

cites, and numerous Vesuvian Minerals—many from old collections; also, | Bxeellent Copies of the actual, natural Manéuetting, also 

the rare Eocene 7erebratula bisi a — the ~ tes Clay, He ee 3 | of Drawings, Music, even of elaborate Sketches, Pro- 

re remarkably perfect Crag Fossils, and new Chalk Sponges and Polyzoa. . 4 
A selection of pA oe Shells, Corals, and general N: aml History Objects grammes, Plans (up to Double-Elephant size), Shorthand, and 


Type-Writing, are easily, quickly, and cheaply produced by the 


on view. Palzontological Memoirs by Forbes, Searles Wood, Morris and 
Lycett, Edwards and Haime, Davidson, and others. 


TO SCIENCE LECTURERS. A UJ T J F 0 PY ' S T 
See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN.- 
| 
Ss, | 


TERN, used by W. Lant CarpPenteR, Esq., Prof. Forsgs, B. J. MALDEN, 

Esq. New Oxyhydrogen Microscope. rand Results. Docwra Triple’ 
Prive Medal, Highest Award. Suppiied tothe Royal Polytechnic Institution, 

Dr. H. Grattan Guinness, &c. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest and Best. Elaborately Illustrated woodee 
oo Pages, 1s. ; Postage, 5d. Smaller do.,6d. Pamphlets Free. 

Specialist, Brewster House, Mortimer Road, Kingsland, N. 


Very fluid ink, used with ordinary pen and paper. Auto- Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 
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MACMILLAN’S MAGAZINE, 


Price 1s. No. 371, for SEPTEMBER, contains :— 


1.—ON GREENHOW HILL. By Rupyarp KIpLinc. 7-—A BA'T.LAD OF THE WERE-WOLF, By GraHam 
2.—MONTAIGNE, By ARTHUR TILLEY. ‘ R. Tomson. 
3.—THE MODERN SPIRIT IN ROME. By CHARLES 8.—THE UNATTACHED STUDENT. 

yey —IDLENESS. By P. ANDERSON G 
4-—THE AMERICAN TARIFF. By Gotpwin Situ. 9- amore ey Se SA vaenneee 
.—MY DESERT ISLAND. |} 1.—AT THE OWEN GLENDOWER. By A, G. BRADLEY. 
6:-—THE LAST DAYS OF HEINE, | rr. —THE STORY OF A REVOLUTION, 





* * The opening chapters of a New Story by Mr. F. Marion Crawford, entitled ‘The Witch of Prague,” will 
appear in the October Number of The English Illustrated Magazine. A New Volume of the Magazine begins 


‘The English Fllustrated Magazine. 


For SEPTEMBER, profusely Illustrated, Price 6¢., by Post 8¢., contains :— 


1.—PORTRAIT OF A CARDINAL. From the Picture in 7.—-EDUCATION AND THE WORKING MAN, 
the National Gallery. Italian Sixteenth Century. No. LEONARD NOBLE. 

1048. (Frontispiece. ) 8._THE BEEFSTEAK ROOM AT THE LYCEUM 
2.—PHILIPPINE WELSER. F. MARION CRAWFORD. : Fesnesice if prion ; si 
3.—SERVANTS. The Hon. Mauve STANLEY. waite ieee 
4.—POTTERS IN RHINELAND. WILLIAM WOODALL, 9.—THE IDENTIFICATION OF CRIMINALS IN 

M.P. ; : is FRANCE. EpMuUND R. SPEARMAN. 

I ee A ER LE Sit Donat MACKENZIE | 19,_SEPTEMBER. A Decorated Page. HEYwoop SUMNER. 
6.—A GLIMPSE OF OSTERLEY PARK. EuizanetH 9 § U1.—THE GLITTERING PLAIN; or, THE LAND oF 
BALCH. LivinG MEN. WILLIAM Morris. 


MACMILLAN AND CO., LONDON. 








WIMSHURST. MACHINE. 
Works in any Weather. Size giving 4} Sparks, £4 10s. 


ACOUSTIC APPARATUS. 
CHEAP SCHOOL APPARATUS. 


Approved by Science and Art Department. 
ATALOGUES FREE. 


HARVEY @G PEAE, 
6 CHARING CROSS ROAD, W.C. 








SUBSCRIPTIONS TO “NATURE.” 


lh x xx = & HOLLOWAY PILLS |seseaiam 


0 
Half-yearly. ..... 6 
Quarterly 6 


To the United wae the Continent, &c. :— STOMACH, KIDNEYS AND BOWELS. A Great PURI- 


Is unequalled in the Cure of all Disorders of the LIVER, 


Wem. 2 st “eo a 6 FIER of the BLOOD; a Powerful Invigorator of the 

Half-yearly - cee 3 6 System, if suffering from WEAKNESS AND DEBILITY, 

Quasteniy i die Riedie ° and is unequalled in Complaints incidental to Females. 
To India, China, and Japan :— 

Yearly Te ee ee 6 On the rst of every Month, Price Sixpence. 


iis... THE EXRTOROLOGIST : 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY, 


CHARGES FOR ADVERTISEMENTS. Edited by Ricuarp Soutn, F.E.S., 


Three Lines in Column 2s. 6d. 9d. per Line after. With the Assistance of 
£ae & H. W. Bates, F.L.S., F.E.S., 


&e. 
i T. R. Bitiups, F.E.S. Dr. D. SHARP, F.Z.S., F.E.S., &c. 
One Eighth Page, or oe Column ... 0 18 W. Lucas Distant, F.E.S. &c. G. H. Verratt F.E.8. 
Quarter Page, or Halfa Column ... . Epwarp A. Fircn, F.L.S., F.E.S. | W. Warren, M.A. F.E.S. 
Half a Page, or a Column Martin Jacosy, F.E.S J. J. Weir, F.L.S., F.Z.S., F. 
Whole Page J. H. Leecu, B.A., F.L-S, F.E.S. | F.B. Wurre, M.D., F.LS., F. 


There are frequent Lithographed Plates by the best Entomological 
Money Orders payable to MACMILLAN & CO. Artists, and occasional Woodcuts. 


OFFICE: 29 BEDFORD STREET, STRAND, W.C. London: WEST, NEWMAN, & CO., 54 Hatton Garden. 





6 
6 





E.S. 
E.S. 
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Soaps Dry, Roughen and Weaken the Skin, and make it 
Blotchy, Dull and Muddy, the Hair Wiry, White and 
Weak, and the Nails Striated and Brittle, from the 
following causes :-— 


I. Soda and Potash left in them. 

2. Deleterious scents and colours. 

3. Glycerine, Rosin, Sugar,and Methylated Spirits (as tn transparent soaps). 
4. Jetsam and Flotsam (rotten materials). 

5. Cocoanut oil (makes alkaline soaps “ bite’). 


i Now read the following: -at 


_ SOAP contains unchangeable cream instead of soda and potash, and is guaranteed 
pure, therefore it does not irritate the skin. 
** Bland and unirritating even to the most delicate skin. . . . Does not deprive the skin of its 
** natural fat but acts rather as a lubricant, leaving it soft and pliable.” —HOsPITAL GAZETTE. 
INOLIA SOAP is not coloured, polished, whitened, made transparent with chemicals, or in 
any way “doctored up,” so it is free from extraneous irritating matter. 
‘* An ideal Soap, delightfully perfumed, a very little of it gives a lasting lather even with hard 
** water, and the skin has a velvety feeling after washing with it.’—CHEMIST AND DRUGGIST. 
INOLIA SOAP yields a creamy, soothing lather, which cleanses without shrivelling the 
skin, hair, or nails. It is the soap prescribed by all Leading Consultants. 
“** Lathers well and is altogether most agreeable. For those who are interested in the subject of 
** Soap we add try Vinolia Soap.” —ILLUSTRATED MEDICAL NEws. 
ace SOAP is out of the category of all other soaps, and is not to be confounded with 
them. It does not extract the natural oil from the skin. 
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” pans SOAP is the only Soap for Skin affections, delicate skins, shaving or shampooing, 
' and the toilet, nursery and bath. 
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PRICES :—Vinolia Soap, Floral, 6d. per Tablet ; Medical (Balsamic), 8d. ; Toilet (Otto of Rose), tod. per Tablet ; 
Shaving, 1s., 1s. 6d., and 2s. 6d. per Stick. Vinolia Cream ( for Itching, Eczema and Skin Irritation), 
1s. 9d., 35. 6d., and 6s. Vinolia Powder (for Delicate Skin), 1s. 9d., 35. 6d., and 6s.—OF ALL 
CHEMISTS.—Trial Samples forwarded on receipt of Three Penny Stamps. 
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Printed by RicHarp CLay AnD Sons, LimirEp, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, Strand, London, W.C., and 112 Fourth Avenue, New York.—TuHurspay, August 28, 1890. 
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A WEEKLY 


ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


"No. “1088, “VOL. 42.] 


THURSDAY, 


“Registered as a Newspaper at the General Post Office.] 
THE THE NEW PATENT WATKIN | ANEROID BAROMETER. 
Amongst several unsolicited Testimonial- 
the two following have been received by the 
maker :— 
THE OBSERVATORY, MELBOURNE, 
ctober 10, 1888. 


Now MADE 
IN 
Firat WaTCH 
Size. 


Dear Sir,—The Watkin Aneroid | 


only reached me three weeks ago, 
am very much pleased 
with it, and have givenita 
prett y severe trial with very 
satisfactory results. 
(Signed) R. J. ELvery. 


EpinsurGu, May 31,’89. 

Dear S1r,—I have just 

returned from a six weeks’ 

Stay at the Ben Nevis Ob- 

servatory, and while there 

had an opportunity of test- 

ing the admirable qualities 

of your new “ Watkin” 

Aneroid. The result has 

been most satisfactory, the 

extreme error noted being 

only about ;4,5 of an inch. 

During my stay at the Ob- 

servatory the Aneroid was fre- 

quently tested by taxing it down 

2000 feet and then comparing it 

, with the standard on my return. 

Uhe results obtained speak volumes for the high-class workmanshipand great 
—a you have attained in the —ae of this instrument. 

(Signed) R. C. Mossman, F.R.M.S., Observer. Scott. M: 
J. J. HICKS, 8, 9, & 10 HATTON’ GARDEN, LONDON. 


“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Sritish Medical Journal. 


BECKS 


£2 Qs. to £5 5s. 





Is 

made 

through- 

out in brass, 

neatly ja- 

panued, and is 

not only first-rate 

in optical qualities, 

but is now a handsome, 

well-finished Instrument. 
POCCCCCSOSSCSOSOSOSOO 


R. & J. BECK, 68 Cornhill, London, E.C. 


SEPTEMBER 4, 1890. 


[PRICE 15 CENTS 


[All Rights are Reserved. 


MR. JOHN BROWNING, 
OPHTHALMIC OPTICIAN, 


| AND AUTHOR OF 
| 


| “OUR EYES” 


(now in its Tenth Edition), 


| Begs to announce that his only address now is— 


63 STRAND, LONDON, W.C., 


where he may be consulted personally, Free of Charge, 
respecting Spectacles for all forms of defective vision, 
between the hours of 10 and 4 daily, except on Saturdays, 
when his hours will be from Io to 12. 

An appointment in writing is desirable in the case of 
those coming from a distance. 


|NEGRETTI & ZAMBRA’S 





‘OR “SULYTEIS199q 
‘SUNqIeA ‘S}SMoy, ‘apisvag 





The TRAVELLER’S TELESCOPE, with folding Table Stand, on® 
Terrestrial or Day Eye-piece, and one Astronomical Eye-piece. The whol€ 
compactly arranged in Mahogany Box with lock and key, forming a most 
useful and convenient Telescope for Tourists and Sea-coast Visitors, &c. 

The Telescope can be used, without case or stand, as an ordinary Pocket 
or Sling Telescope. 

Illustrated Price Lists posted free to all parts of the World. 


NEGRETT! & ZAMBRA, 
ScrENTIFIC INSTRUMENT MAKERS AND OPTICIANS TO THE Gvens, 
HOLBORN VIADUCT, 


E.C. 
BRANCHES: 45 CORNHILL ; 122 REGENT STREET ; 





Photographic Studio, Crystal Palace. 


TELEPHONE No. 6583. ‘Telegraphic Address—‘‘ NEGRETTI, Lonpon.” 
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ST. THOMAS'S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 18 t will open on WEDNESDAY, 
OCTOBER 1, when the Prizes = Ube distributed at 3 p.m. by Sir 
FREDERICK POLLOCK, Bart. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
£60 respectively, open to all first-year Students, will be offered for com- 
petition. The Examination will be held on September 26, 27, and 29, 
and the subjects will be Chemistry and Physics, with either Physiology, 
Botany, or Zoology at the option of Candidates. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as also several Medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 

All Hospital Appointments are open to Students without charge. 

The Fees may be paid in one sum or by instalments. Entries may te 
made separately to Lectures or to Hospital Practice, and special arrange- 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 

“~~~ — and all particulars may be obtained from the Medical Secre- 


tary, Mr. Gzorce RENDLE. 
E. NETTLESHIP, Dean. 
G. H. MAKINS, Vice-Dean. 








GUY’ S HOSPITAL MEDICAL SCHOOL. 


The WINTER SESSION commences on WEDNESDAY, OCTOBER 1. 
The Hospital contains 695. Beds, of which 500 are in constant occupation. 
Special Classes are held for Students preparing for the Examinations of the 

University of London, and other Higher Examinations, 
APPOINTMENTS. — All Hospital Appointments are made strictly in 
accordance with the merits of the Cz andidates, and without extra payment. 
ENTRANCE SCHOLARSHIPS in September 1890.—Two Open 
Scholarships in Aris, one of the Value of roo Guineas, open to Candidates 
under 20 Years of Age ; and one of 50 Guineas, open to Candidates under 25 
Years of Age. Two Open Scholarships in Science, one of the Value of 125 
y <a and another of 50 Guineas, open to Candidates under 25 Years of 
Age. 


the aggregate to more than £300. 

DENTAL SCHOOL.—A Dental School is attached to the Hospital. 
which affords to Students all the instruction required for a Licence in Dental 
Surgery. 

COLLEGE.—The Residential College accommodates about Fifty Students 
in addition to the Resident Staff of the Hospital. The College contains a 
large Dining Hall, and Reading Rooms and Gymnasium for the use of the 
StrupEntTs’ Cius. 

For Prospectus and further information apply to the Dean, Dr. Perry, 
Guy’s Hospital, London, S.E 


THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


The WINTER SESSION, 1890-91, will commence on WEDNESDAY, 
October 1, when the Prizes will be distributed by C. KEGAN PAUL, Eszq., 
a. an 1 Introductory Address will be delivered by STORER BENNETT, 

isq., F.R.C.S 

‘Two ENTRANCE SCHOLARSHIPS (value £100 and £60) will be open for 
competition on September 29 and 30. 

The School Buildings have been recently enlarged, 
Theatre, Library, Physiological Laboratory, Materia Medica Museum, 
Students’ Room, and Luncheon Room, 

Besides Scho! arships and Prizes, there are annually E1iguTgzEN REsIDENT 
Hospital Appointments open to Students. 

The Composition Fee for the whole Medical Curriculum is £100. Special 
provision is made for Dental Students and for Candidates for the Preliminary 
Scientific (M.B.) Examination. 

The Residential College adjoins the Hospital, and provides accommodation 
for thirty Students and a Resident Warden. 

Prospectuses and all particulars may be obtained from the Resident 


Medical Officer at the Hospital, or from 
A. PEARCE GOULD, Dean. 








UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine will commence on OCTOBER 1. 

a ong md Lecture at 4 p.m., by Dr. THOMAS BARLOW, F.R.C.P. 
The Examinations for the Entrance Exhibitions will commence on SEP- 

©rEMBER 23. 
Scholz arships, 

annually. 

In University College Hospital about 3000 In-patients and 35,000 Out- 
patients are treated during the year. Thirty-six appointments, eighteen 
being resident, as House Surgeon, House Physician, Obstetric Assistant, 
&c., are filled up by competition during the year, and these, as well as all 
Cc lerkships and Dresserships, are open to Students of the Hospital without 
extra fee 

Prospectuses, with full information as to Classes, Prizes, &c., may be 
obtained from the College, Gower Street, W.C. 


JOHN WILLIAMS, M.D., Dean. 
J. M. HORSBURGH, M.A., Secretary. 


Exhibitions, and Prizes of the value of £800 are awarded 





PRIZES are awarded to Students in their various years, amounting in | 
“ey aaa * . | 15 St. Helen’s Place, E. va 


comprising new | 





LIVING SPECIMENS FOR THE MICROE*OPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH ROAD 
BIRMINGHAM, 

Who last week sent to his subscribers Lacinularia socialis, with sketch 
and description. He alsc sent out Leptodora hyalina, Fredericella sultana, 
Paludicella Ehrenbergi, Fe ulus foliaceus, Philodina roseola, Floscularia, 
Corethra plumicornis, Melicerta ringens, Stephanoceros ; ; also Amceba, 
Hydra, Vorticella, Crayfish, Dog-Fish, Amphioxus, and other Specimens 
for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 

Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 18., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


TRAINING FOR ELECTRICAL ENGINEERS. 


THE ELECTRICAL STANDARDIZING, 
TESTING, AND TRAINING 
INSTITUTION, 


HOUSE, CHARING CROSS ROAD, 
LONDON, W.C. 
Boarp oF CONTROL : 
The Rt Hon. the EARL OF CRAWFORD, Chairman, 
The Hon. REGINALD BROUGHAM. 
ROBERT HAMMOND. 
FRANCIS INCE. 


HUGH ERAT. HARRISON, B.Sc., A.M.I.C.E., Principal. 
SESSION will commence on WEDNESDAY, SEP.- 





FARADAY 


The next 
TEMBER 17. 

The Institution is in affiliation with some of the largest Electricity 
Supply Companies, into whose Works and Stations the Students are 


| drafted. 


Application should be made to the Secretary, P. A. Latuam, M.A.. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


DEPARTMENT OF ENGINEERING. 


The Council is prepared to appoint an ASSISTANT to the PROFESSOR 
of ENGINEERING. The Gentleman appointed will be a Practical 
Mecbanical Engineer who has had University or Technical School Educa- 
tion. 

The Stipend will be £120 a Year, with a Share of Evening Fees. 

Applications, together with Testimonials and References, should be for- 
warded before SEP TEMBER 9g Next to 

IVOR JAMES, Registrar 


Cardiff, August 6, 1890 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


DEPARTMENT OF PHYSICS. 

‘The Council is prepared to appoint an ASSISTANT PROFESSOR of 
PHYSICS. 

‘The Stipend will be £200 a Year, with a Share of Evening Fees. The 
Gentleman appointed will be expected to enter upon his work at the beginning 
of OCTOBER Next. 

Applications, together with Testimonials and References, should be for 


warded before SEPTEMBER 9 to 
IVOR JAMES, Registrar. 


Cardiff, August 6, 1890. 


OWENS COLLEGE, MANCHESTER. 


A JUNIOR DEMONSTRATORSHIP in PHYSIOLOGY and HIS- 
TOLOGY is VACANT. Annual Salary, £100. Duties to commence 
OCTOBER t. 

Applications, with Testimonials or References, should be sent on or 
before SEPTEMBER 15 to the REGISTRAR, who will furnish further 
information. 


HENRY WM. HOLDER, Secretary. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparé ation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 





Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 
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BALLIOL COLLEGE, CHRIST CHURCH, 


TRINITY COLLEGE, OXFORD. 
NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 
A combined Examination for Natural Science Scholarships and Exhibi- 

tions will be held by the above Colleges, beginning on TUESDAY 
NOVEMBER 18, 1890. 

Three Scholarships ‘and Two Exhibitions will be offered, the Scholarship 
being worth £80 a year. 

The subjects for examination will be Physics, Chemistry, and Biology, but 
— will not be expected to offer themselves in more than two of 
these 

Particulars may be obtained by application to A. VERNON Harcourt, 
Christ rist Church, Oxford. 


UNIVERSITY OF GLASGOW. 


CIVIL ENGINEERING ‘AND MECHANICS. 
Professor—ARCHIBALD BARR, D.Sc., M.Inst.C.E. 


NAVAL ARCHITECTURE AND MARINE 
ENGINEERING. 


Professor—PHILIP JENKINS, M.I.N.A 


The Session lasts from NOVEMBER 4, 1890, to APRIL 24, 1891. 
Prospectuses of Courses in Civil and Mechanical Engineering, 
Naval Architecture and Marine Engineering, 
degrees of B.Sc. and D.Sc., wil) be forwarded on application to the Assistant 

Clerk (Matriculation Office) 





and in 





VICTORIA UNIVERSITY. 


YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF SCIENCE, TECHNOLOGY, AND ARTS. 


The Seventeenth Session begins TUESDAY, OCTOBER 7, 1890. The 
Classes prepare for Professions, Commerce and University Degrees in 
Arts, Science, and Medicine. The Physical, Chemical, Biological, and 
Engineering Laboratories, and the Weaving Sneds, "Dye-house, and 
Printing Rooms will be open daily for practical work. 

The following Prospectuses may be had free from the Secretary :~ 


1. For Regular Day Students. 

2. For Occasional and Evening Students. 

3. Classes in Civil, Mechanical, and Electrical Engineering. 
4- For Medical Students. 


OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 


PROSPECTUSES for :— 


I.—DAY CLASSES. 
IIl.—DEPARTMENT of MEDICINE. 
IlI.—DENTAL DEPARTMENT. 
IV.—PHARMACEUTICAL DEPARTMENT. 
V.—DEPARTMENT for WOMEN. 
vi. —EVENING CLASSES. 
VII.L—SCHOLARSHIPS and EXHIBITIONS (£12 to £roo per 


annum). 


May be obtained at Mr. Cornisn’s, St. Ann’s Square, Manchester ; or on 
application to the Registrar. 


HENRY WM. HOLDER, M.A., Registrar. 


THE VICTORIA UNIVERSITY. 


An Entrance Examination in Arts (introductory to the Faculty of Medi- 
cine) will be held in Owens College, Manchester ; University College, Liver- 
pool; and Yorkshire College, Leeds, on MONDAY, September 29, and fol- 
lowing Days. 

A Preliminary Examination (introductery to the Faculties of Arts, 
Science, and Law) will be held in Owens College, Manchester ; University 
College, Liverpool ; and Yorkshire College, Leeds, on FRIDAY, September 
26, and following Days. 

Notice (in “ee of intention to be present should be sent on or before 








September 9, to the University REGistrar, from whom conditions of | 


entrance and further particulars as to these and other Examinations can be 
obtained. 
Manchester, August 1890. 


THE MASON COLLEGE, 
BIRMINGHAM. 
SESSION 1890-91. 
FACULTIES OF ARTS AND SCIENCE. 
The NEXT SESSION COMMENCES on TUESDAY, SEPTEMBER 


0, 1890 

7 A SYLLABUS, containing Full Information as to the various Courses of 

Instruction, Lecture Days and Hours, Fees, Scholarships, &c., is published 

by Messrs. CORNISH, New Street, Birmingham, Price 6d. ; by Post, 8d. 
Further Particulars may be obtained on Application to the SecRETARY at 


the College. 
R. S. HEATH, Principal. 
GEO. H. MORLEY, Secretary. 





College, 
| Office are requested to forward their Testimonials to the Under Secretary, 


| Latin, French, 


with regulations for the | 





QUEEN’S COLLEGES, IRELAND. 


The PROFESSORSHIP of MATERIA MEDICA in the Queen's 
Belfast, being about to become VACANT, Candidates for that 


Dublin Castle. on or before the 20th day of SEPTEMBER, 1890, in order 
that the same may be submitted to His E xcellenc cy the Lord i ieutenant. 
The Candidate who may be selected for the Professorship wili hold office 


for a period not exceeding seven years. 


Dublin Castle, August 29, 18yo. 


GUY’S HOSPITAL. 


Preliminary Scientific (M.B. Lond.) Classes are held throughout the year 
Chemistry, Mr. GROVES, F.R.S.; Biology, Mr. BADDARD, F.R.S. 
(Ed.), and Mr. CAMPBELL. Fee, 18 guineas —Apply to the DEAN. 





| GEOLOGICAL SOCIETY OF LONDON. 


The Office of ASSISTANT SECRETARY to the Society being 
VACAN I, the Council are prepared to receive —— for the Post. 
Amongst the essential qualifications are Literary Habits, a knowledge of 
and German, and considerable Geological information. 

A Schedule of Duties, &e., may be obtained from the SECRETARIES, 
Geological Society, Burlington House, W 


V. 
Applications to be sent in on or before OCTOBER 15. 





WANTED.—SCIENCE TEACHER for the 


following subjects for Evening Classes to be carried on in Chelsea under 
the auspices of the P.!ytechnic Institute for South-West London :— 
Machine Drawing, Building Construction, Mathematics, Theoretical 
Mechanics, Applied Mechanics, Sound, Light, and Heat, Magnetism 
and Electricity, Animal Physiology, Botany, Metallurgy (Theoretical 
and Practical). ‘The remuneration will be the whole of the Government 
grants.—Apply by letter, stating qualifications, &c., to the Principal, 
Mr. S. W. Davigs, 41 Stanbury Road, Peckham, S. E. 





WANTED, by an A.R.S.M., POST as DE- 
MONSTRATOR. Geology, Mineralogy, Metallurgy. Good London 
Experience and ‘lestimonials. Ur, Good Evening Classes for above, and 
Physiography, Physics, Chemistry (London District). —* A.R.S.M 
NATuRE Office. 





WANTED. _ PRACTICAL TUITION in 
the use of Physiological Instruments and in Physiological Chemistry 
for London B.Sc. Exam.—Terms, &c., to ‘‘GLiycoGEeNn,” NATURE 
Office. 





FOR SALE. 
The IMPORTANT HERBARIUM of Prof. 


BECKER, of Mulhouse, comprising a Rich Collection of Phanerogams, 
Lichens, Fungi, Mosses, Hepatica, Alge.—Apply to M. Laurent, 
14 Rue du Roulage, Mulhouse, Alsace. 





TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by W. Lant CarrenTeERr, Esq., Prof. Forses, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. rand Results. Docwra Triple, 
Prize Medal, Highest Award. Supplied tothe Royal Polytechnic Institution, 
Dr. H. GRATTAN Guinness, &c. Patent Pamphagos Lantern Science —— 
Sets. Novelties Cheapest ’and Best. Elaborately Illustrated Catalo 

Pages, 1s. ; Postage, 5d. Smaller do.,6d. Pamphlets Free. HUG 
Specialist, Brewster House, Mortimer Road, Kingsland, N. 





REEDS < 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, a and Surveying Instruments 
£ every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Tilustrated Price List Post Free. 


F. S. obtained the only Medal in the Great Exhibition of 1862 fos 
eentnes of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Matt e- 


matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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_ MESSRS. . BELLU’S LIST. 


ARITHMETIC. By C. PenpLesury, M.A, Senior 
Mathematical Master. St. Paul’s School. Fourth Edii ion. shesneteped. 

COMPLE FE, with or without Answers, 4s. 6d. 

IN TWO PARTS, with or without Answers (Part 2 contains Commercial! 
Arithmetic), 2s. 6a. each. 

THE EXAMPLES (8000) in a separate volume, without Answers, 3s. 

Pendlebury’s Arithmetic is in use at the following Schools ;—Winchester, 
St. Paul’s, Charterhouse, Christ’s Hospital, Merchant Taylors’, Sherborne, 
Belfast Academical Institute, Durham, Aberdeen Grammar Schools, Liver- 
pool College, and is being extensively adopted at Schools, Colleges, Pupil 
Teachers’ Centxes, Science and Art Schools, &c., throughout the United 
Kingdom. 


ARITHMETIC, EXAMINATION PAPERS IN. By 


Cc. PENDLEBURY, M.A. 2s. €d. KEY, for Tutors only, 5s. 


ARITHMETIC. By C. Etser, M.A., Senior Mathe- 


matical Master, Rugby School. Fourteenth Edition. 3s. 6d. 


ALGEBRA. By C. Etser, M.A. Seventh Edition. 


4s. 


ALGEBRA, EXAMPLES IN. By W. 
oe ga -™ and R. PROWDE SMITH, 

MATHEMATICAL EXAMPLES. By J. M. Dyer, 
M.A., Assistant Master, Eton College, and R. PROWDE SMITH, 
M.A., Assistant Master at Cheltenham College. 6s. 

PURE AND MIXED MATHEMATICS. by A. 


WRIGLEY, M.D. ‘Twentieth Thousand. 8s. 6¢. A KEY or Com- 
panion, ros. 6¢. 


EUCLID. Books I.—VI., and part of Books XI. 


and XII., newly translated from the Greek Text, with Supplementary 
Propositions. Chapters on Modern Geometry, and numerous Exercises. 
By HORACE DEIGHTON, M.A., Head Master of Harrison College, 
Barbadoes. 4s. 6¢. A KEY to the above, for Tutors only, 5s. 
— Book I., New Edition. Revised. ts. 
—w-— Books Il. and II. ts. 6d. 


——w— Books I.—III., New Edition, Revised. 3s. 


[/mmediately. 


ANALYTICAL GEOMETRY FOR SCHOOLS. By 
Rev. T. G. VYVYAN, M.A., Senior Mathematical Master at Charter- 
house School. Fifth Edition. 4s. 6d. 

TRIGONOMETRY, INTRODUCTION TO PLANE. 


3y Rev. T. G. VYVYAN, M.A. Third Edition. 35. 6d. 


CONIC ag ere TREATED GEOMETRICALLY. 
a 


SOLID GEOMETRY. By W. ‘STEADMAN ALDIS, 


M.A.. Professor of Mathematics in the University College, Auckland, 
New Zealand. Fourth Edition, Revised. 6s. 
By W. Hi. 


HYDROSTATICS, ELEMENTARY. 
SOLUTIONS 


BESANT, D.Sc. Fourteenth Edition, Revised. 4s. 
By 


F. Mac- 
M.A. Fourth 


to the Problems in the press. 


HYDROMECHANICS. 


W. H. BESANT, D.Sc. 5s. 


DYNAMICS, ELEMENTARY. By W. Garnett, 


M.A., D.C.L., Princ.pal of the College of Physical Science, Newcastle- 
on- Tyne. Fifth Fdition, Revised and Enlarged. 6s. 
By W. 


HEAT, ELEMENTARY TREATISE. 
es M.A., D.C.L. Fifth Edition, Revised and Enlarged. 
45. Od. 


OPTICS, GEOMETRICAL. By W. Steapman ALpIs, 


M.A., Professor of Mathematics in the University College, Auckland, 
New Zealand. Third E dition. 4s. 


BELL’S AGRICULTURAL SERIES. 

THE FARM AND THE DAIRY. 
SHELDON. 2s. 6d. 

SOILS AND THEIR PROPERTIES. By Dr. 
FREAM. 2s. 6d. 


THE DISEASES OF CROPS. By Dr. Grirritus, 
2s. 6d. 


MANURES 
GRIFFITHS. 


Part L 


Hydrostatics. 





By Prof. 


AND THEIR USES. 


2s. 6d. 


By Dr. 





London: GEORGE BELL & SONS, York Street, 
Covent Garden. 





MESSRS. WHITTAKER'S LIST. 
THE SPECIALISTS SERIES. 


A Series or HAND-BooKS FOR STUDENTS AND PRACTICAL ENGINEE&S. 
With many Illustrations. 


ELECTRIC TRANSMISSION OF ENERGY, and 
its Transformation, Subdivision. and Distribution. A Practical Hand- 
book by GISBERT KAPP, C.E., Associate Member of the Institution 
of Civil Engineers, &c. New Edition, Revised. 75. 6d. 

‘© We cannot speak too highly of this admirable book.’’—Ziectrical Review. 


ALTERNATING CURRENTS OF ELECTRICITY. 
By THOMAS H. BLAKESLEY, M.A. M.Inst.C.E. Second 


THE TELEPHONE. By W. H. Preece, F.RS., 
and J. MAIER, Ph.D. With 200 Illustrations. Appendix, Tables, 
and Full Index. Crown8vo. 12s. 6d. 


ON THE CONVERSION OF HEAT INTO WORK. 
A Practical Hand-book on Heat-Engines. By WILLIAM ANDER- 
SON, M.Inst.C.E. With 61 lilustrations. New Edition, Revised. 6s. 


GAS ENGINES. Their Theory and Management. 
By WILLIAM MACGREGOR. With 7 Plates. 85. 6d. 


HYDRAULIC MOTORS: TURBINES AND PRES- 
SURE ENGINES. For the use cf Engineers, Manufacturers, and 
Students. By G. R. BODMER, A.M.Inst.C.E. With numerous 
Illustrations. 145. 

** A distinct acquisition to our technical literature. 


SEWAGE TREATMENT, PURIFICATION, AND 


UTILISATION. By J. H. SLATER, F.E.S. Crown 8vo, 6s. 


MANURES: A ‘TREATISE ON. A Practical 
Hand-book for the eer: Manufacturer, or Student. By Dr. 
A. B. GRIFFITHS, F.R.S. (Edin.), F.C.S., Principal and Lecturer 
on Chemistry in the School of Science, Lincoln, &c., &c. 75s. 6d. 


Crown 8vo, Cloth. 


”"— Engineering. 





LIBRARY of ARTS, INDUSTRIES, & SCIENCES. 
ELECTRIC LIGHT INSTALLATIONS, AND THE 


MANAGEMENT OF ACCUMULATORS. A Practical Hand- 
book. By Sir DAVID SALOMONS, Bart., M.A., Assoc. Inst.C.E., 
Member of the Council of the Institution of Electrical Engineers, &e. 
New Edition (Fifth), Revised and Enlarged, with numerous IIlus- 
trations. Crown 8vo, 5s. 

FOR 


ELECTRICAL INSTRUMENT-MAKING 
AMATEURS. A Practical Hand-book. By S. R. BOTTONE. 
With 60 Illustrations. Fourth Edition, Revised. Cloth, 3s. 


ELECTRIC BELLS AND ALL ABOUT THEM. 
A Practical Book for Practical Men. ByS. R. BOTTONE. With 
more than 100 Illustrations. Second Edition. 35. 


ELECTRICITY IN OUR HOMES AND WORK- 
SHOPS. A Practical Treatise on Auxiliary Electrical Apparatus. By 
SIDNEY F. WALKER, M.I.E.E., A.M.Inst.C.E. With numerous 
Illustrations. Second Edition, Revised. Wide Crown Svo, 5s. 


ELECTRICAL INFLUENCE MACHINES. Con- 
taining a Full Account of their Historical “— sw their Modern 
ror with Instructions for Making them. y J. GRAY, B.Sc., 
A.R.S.M., Assoc.I.E.E. Crown 8vo, 4s. 6d. 


PRACTICAL IRON FOUNDING. By the Author of 


‘* Pattern Making, Lockwood’s “ Dictionary of Mechanical Engineer- 
ing Terms,” &c. Illustrated with over roo engravings. Wide Crown 
8vo, 45. 





MINOR ARTS AND INDUSTRIES. 


A Series of Illustrated and Practical Manuals for School Use and 
Self-Instruction. 


DRAWING AND DESIGNING: In a Series o! 
Lessons, with numerous Illustrations. By CHARLES G. LELAND, 
M.A., F.R.L.S. Paper Covers, rs. ; Cloth, 1s. 6d. 


WOOD CARVING. With numerous Illustrations, 
chiefly from Original Designs. By CHARLES G. LELAND. W ith 


a Chapter by J. J. HOLTZAPFFEL, and numerous Illustrations. 55- 
[/mmediately. 





London: WHITTAKER & CO., Paternoster Square. 





SEPTEMBER 4, 1890] 


NATURE 


cxlix 





ONr SALE 


MACMILLAN & BOWES, 
CAMBRIDGE. 


SOSSSSSSSSSSSSSSSSSSSSSOSS: 
MATHEMATICAL MSS.—The MSS. of the late Mr. Tem- 
perley, Tutor of Queens’ College, Cambridge, Fourth 
Wrangler and Second Smith’s Prizeman, 1871 [died 1889], 
consisting of Notes on Bookwork, some Routh MSS., and 
some printed Problem Papers with MS. Solutions, together 
with Papers containing about 5000 Problems with Solutions 
to 3000, extending over almost the whole range of Pure 
and Applied Mathematics. In all 5 Stone’s Boxes, 18 
Spring Covers, 10 Note Books, and 7 Parcels. £15. 

Such a collection as the above, embracing the MS. material 
of one who was long engaged in teaching Mathematics at Cam- 
bridge, has probably never before been offered for sale, and the 
large number of Problems with Solutions (3000) must be of 
great value to any mathematical professor or teacher. 


Abel, N. K.—(CEuvres, 2 Vols., 1839. 255. 
Agnesi. —Instituzioni Analiticke, 2 Vols., 1748. 
Aguillon, F.—Opticorum libri sex, 1613. 12s. 
Airy, Sir G. B.—Mathematical Tracts, 4th Edition, 1858. 255. 
American Academy of Arts and Sciences.—Memoirs, N.S., 
Vols 2-6, 8-10, Part t. £3 I5s. 
American Journal of Mathematics, 1878-90. 
£12 12s. 
Analyst, The.—Ed. J. E. Hendricks. Complete, 10 Vols. £5. 
Apian. —Cosmographia per G. Frisium, 1564. 5s. 
Apollonius Conicorum, lib, V., VI., VII. , reddidit J. A. Borellus, 
1661. 145. 
Arago, F.—(Ciuvres, 17 Vols. £3 35. 
Archimedis Opera, 1544. Zhe first Printed Edition. 30s. 
», Traduites par F. Peyrard, 2 Vols., 1808, 215 
Astronomical Register, Vols. 1- > 1863- 24. £3 3. 
Astronomical Society, Vols. 36-40, 42-47, 
rg 83. £4 45. 
Barlow, P.—Theory of Numbers, 1811. 6s. 6d. 
Bertrand, J.—Traité de Calcul Diff. et Calcul Intégral, 2 Vols., 
1864- 70. £8 8s. 
Bernoulli.—Ars Conjectandi, 1713. 9s. 
Biot.—Traité de Physique, 4 Vols., 1816. 12s. 
Boole, G.—Differential Equations, 1877, and Supplement, 2 
Vols. 32s. 
ee ae og Bhascara.—Algebra translated by Colebrooke, 
1817. 18s 
Briot et Bouquet. —Fonctions elliptiques, 1875. 
Cambridge Problems (see our Catalogue). 
Cambridge Mathematical Journal, 4 Vols., 1839-45. £6 6s. 
Cambridge and Dublin Mathematical Journal, 9 Vols. £10 Ios. 
Cambridge Philosophical Society.—Proceedings, Vols. 1-6, 
1843-89. £4 45. 
Cambridge Philosophical Society.—Transactions, complete to 
date. £25 12s. 6d. 
Carmichael’s Calculus of Operations, 1855. 12s. 
Cauchy. —CEuvres, Ist Series, Vols. 1, 4, and 5; 2nd Series, 
Vol. 6. 425. 
Cauchy.—Exercices d’Analyse et de Physique Mathématique, 4 
Vols., 1840-47. £5 10s. 
Cayley, A.—Collected Papers, Vols. 1 and 2, 1889. 42s. 
in »» Memoir on Quantics, complete (except 4 and 5). 
255. 
Chasles.—Géomeétrie supérieure, 1852. 125. 6d. 
Cheyne.—The Earth’s Motion of Rotation, 1867. 8s. 6d. 
Clapin, A. C.—Optical Problems, 1850. 3s. 
Clavius, C.—Opera Mathematica, 5 Vols. in 4, 1612. 36s. 
Coddington, H.—System of Optics, 2 Vols., 1829-30. 25s. 
Commercium Epistolicum J. Collins et aliorum De Analysi pro- 
mota, 1722. 10s. 6d. 
Crelle’s Journal, Bd. 94 to 97, 1883-84. 28s. 
Delambre.—Astronomie, 3 Vols., 1814. 32s. 
De Moivre, A.—The Doctrine of Chances, 1738. 12s. 
De Morgan, A.—Trigonometry and Double Algebra, 1849. 
Arithmetical Books, 1847. 7s. 6d. 
Differential and Integral Calculus, 1842. 
‘ Book of Almanacs, 1871. 6s. 


Catalogue No. 230, 96 pp., free on Application. 


18s, 


Vols. I-12, 


245. 





Just Published, Price 4d. 


WILLIAM WESLEY AND SON’S 
NEW CATALOGUE 


GEOLOGY, MINERALOGY, PALAONTOLOGY, 
ASTRONOMY AND MATHEMATICS, 
PHYSICS, CHEMISTRY, ELECTRICITY. 


WILLIAM WESLEY & SON, 28 Essex Street, Strand, 
London. 








INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


DENT’S NEW ILLUSTRATED 


CATALOGUE of HIGH-CLASS 

WATCHES WATCHES and CLOCKS at 
? REDUCED PRICES, sent post 

s% free on application to E. DENT 
ay a AND CO., Makers to the Queen, 
61 STRAND, LONDON, 

or 4 ROYAL _EXCHANGE. 


SOUTHALL BROS. & BARCLAY’S 


SPECIALLY PREPARED 


MICROSCOPIC PREPARATIONS. 


CHEMICAL REAGENTS, STAINING FLUIDS, MOUNTING 
MEDIA, CEMENTS, VARNISHES, &c., &c., 
FOR USE IN 
PRACTICAL BOTANY, ZOOLOGY, HISTOLOGY, 
And every Branch of 
PRACTICAL MICROSCOPY. 


(Makers of the Specialities referred to by Prof. Hillhouse i in his edition of 
Strasburger’s ‘‘ Practical Botany.”’) 


We ukoss 








Glass Slips, Cover Glasses, Forceps, Needles, Dissecting Knives, Razors, 
Scissors, Beakers, Flasks, Specimen Bottles and Tubes, in great variety. 
Microscopes by the principal Makers, 


Price Lists heed be had on application. 


SOUTHALL BROS. & BARCLAY, 


CHEMICAL APPARATUS DEPARTMENT, 
DALTON STREET, BIRMINGHAM. 


‘NEWTON'S PATENT 
Scientist's Biunial Lantern, 
AS MADE FOR 
Oxford and London University 
Extension Lecturers, &c. 
Highest quality only, £14 145. 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Scientific 
and other Slides, Four Stamps. 


NEWTON & CO,, 


Opticians to the Queen and 
the Government, 


3 FLEET STREET, LONDON. 
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SUBSCRIPTIONS TO “NATURE.” 


Half-yearly . 

Quarterly es 
To the United States, the Continent, &c. :— 

Yearly 


Quarterly 
To India, China, and Japan :— 
Yearly 
Half-yearly 6 
Quarterly 6 


CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column 2s. 6@. 9d. per Line after. 


i & 
o 18 





One Eighth Page, or Quarter Column .. . 
Quarter Page, or Half a Column 

Half a Page, or a Column 

Whole Paye 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 

ESTABLISHED 1840. Late 277 STRAND. 

Mr. HENSON has now on hand some very fine Mineral 
Specimens, Carved Precious Opals,and Moonstones ; also some 
beautiful Slabs of Polished Agates, Thulite, Microcline, &c. &c., 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 

CHISELS, and BLOWPIPE APPARAT US. 
Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Lessons given. Catalogues Free. 


MINERALOGY AND GEOLOGY. 


Specia anon of First Order of Merit, Melbourne, 
888-89, for Collections, &c. 
pm, E1GHT OTHER First CLass Prize MEDALs. 

Special Collections for Students, Lecturers, and Museums. 
NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 
—Apparatus and Appliances—Minerals for Chemical Purposes— 
Cabinets—Hammers—Mineral Specimens—Meteorites—Blowpipe 

Apparatus—Rocks, &c. NOW READY, FREE. 
THE LARGEST STOCK & VARIETY IN ENGLAND. 


JAMES R. GREGORY, 


88 CHARL OTTE STREET, FITZROY SQUARE, LONDON. 














GEOLOGICAL. COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. ; 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


FRY’S 


Pure Concentrated 


COCOA 








Gold Medal 
awarded to 
J. S. Fry & Sons. 





Paris Exhibition, 
1889 











THE MARLBOROUGH 


PATENT PAMPHLET CASES, 


FOR PRESERVING MAGAZINES, cc. 


(MADE IN 30 SIZES rrom CROWN 8vo To GRAPHIC.) 





A Case has now been specially prepared for 


“NATURE,” 


strongly made, Cloth Back, Lettered in Gold, Price 2s. 6d. 
each, Postage 6d. extra. 





Sold by all Booksellers and Stationers. 


WHOLESALE— 
MARLB OROUGH, GOULD, & CO., Old Bailey, | EA. 


JOHN J. GRIFFIN & SONS, Liv, 


PHOTOGRAPHIC DEPARTMENT. 





Now Reapy, 
Complete Illustrated Catalogue of 
CAMERAS, LENSES, MATERIALS, 
DRY PLATES, CHEMICALS, &c. 


Post Free, upon Application. 


Well-fitted Dark Room for Use of Amateurs. 








Free Instruction to Beginners. 


22 GARRICK STREET, COVENT GARDEN, LONDON, W.C. 


F, H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recently received :—Fine Zeolites, Manganite, Coveilite, French Chessy! 
ite, South African Gold Ores, Banded Agates, Cornish Rhombohedral Cal- 
cites, and numerous Vesuvian Minerals—many from old collections ; alsc 
the rare Eocene Terebratula bisinuata from the London Clay, Hampshire : : 
some remarkably perfect Crag Fossils, and new Chalk Sponges and Polyzoa. 
A selection of recent Shells Corals, and general Natural History Objects 
on view. Palzontological Memoirs by Forbes, Searles Wood, Morris and 
Lycett, Edwards and Haime, Davidson, and others. 








Excellent Copies of the actual, natural Handwriting, alee 
of Drawings, Music, even of elaborate Sketches, Prc- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 


HOLLOWAY S OINTMENT 





AN 
INFALLIBLE 
REMEDY 
For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES ané 
ULCERS. ‘f effectually rubbed on the Neck and Chest, it cure: 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and fo: 
GOUT, RREUMATISM, and all Skin Diseases it is unequalle*. 
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MOORE BROS. 


ARE NOW SUPPLYING THE ABOVE. 
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NEW INVENTIONS. 





Her Majesty's Royal Letters Patent have been granted to 
| the inventor of a wonderful as well as useful little appliance. 
This is a Pocket Microscope and Floriscope combined, about 
3 inches in length, and 1} inch square. It is constructed upon 
| an entirely new principle, and has a magnifying power and de- 
finement superior to some of the most elaborate and expensive in- 
| struments, and yet so simple that any school-boy or girl can use it. 
They are accurate ; mounted for suspension, with move- | Its magnifying power is registered as 150 diameters, or 22°500 
ments of joints, and are highly recommended for | surfaces, and distinctly shows all the thousands of different 
| kinds of animalcula in water, &c., or any other microscopic 
objects. This new patent was sealed by the Comptroller 
General of Patents on the 13th of August last, and is now 
offered to the public at the nominal price of Is. each, and sent 
free by parcel post upon receipt of postal order value One 
Shilling—stamps not taken—with a 12 page pamphlet of in- 
| structions for use, and a large double sheet of engravings in 
black and gold (with key) free. The Inventor and Manufac- 
turers also guarantee that in any case where the instrument is 
not approved of and returned within reasonable time, that a 
| postal note value Is, will be forwarded by return of post. The 
| medical profession, chemists, schoolmasters, teachers and stu- 
dents, as well as parents and guardians, should send for one on 
approval. This is no foreign rubbish, but of good English 
workmanship throughout. Address: Conway, RAE & 
Conway, The Premier Patent Microscope Depdt, Stafford 
Street, Birmingham. 


NURSES, INSTITUTES, AMBULANCE CLASSES, AND 
STUDENTS. 


Price £7 15s., or £9 with Stand; or with Names and 
Positions of Muscles marked, £12 10s. without Stand. 


SLL 


49 HARDMAN STREET, 
LIVERPOOL. 


SPECTROSCOPES & SPECTROMETERS 
TELESCOPES OR LABORATORY USE, 


With ‘* Rowlands’s”’ 





“BEST BLACK INK KNOWN. 


Metal Gratings, or with Prisms of every Description. | 


DISK PRISMS AND MOUNTINGS 
For Photographing the Stars on Secchi’s Plan. 





A. HILGER, 


Astronomical and Optical Instrument Maker, 


DRAPER’S INK (DICHROIC). 


| DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted in 

the principal Banks, Public Offices, and Railway Companies throughout 
| Ireland. 

It writes almost instantly full black. 

Does not corrode Steel Pens. 

Is cleanly to use, and not liable to Blot. 


Flows easily from the Pen. 
Blotting-paper may be applied at the 


204 STANHOPE STREET, HAMPSTEAD ROAD, 
Lonpon, N.W. 


moment of writing. 
Can be obtained in London, through Messrs. Barctay & Sons, Farring- 


don Street ; W. Epwarps, Old Change; F. NEWBERY & Sons, Newgate 
GOLD MEDAL, Highest Award, Inventions Exhibition, | Street ; and to be had of all Stationers. 
1885. 


BEWLEY & DRAPER (Limited), Dublin. 


WIMSHURST MACHINE. 
Works in any Weather. Size giving 4} Sparks, £4 10s. 


ACOUSTIC APPARATUS. 
CHEAP SCHOOL APPARATUS. 


Approved by Science and Art Department. 
ATALOGUES FREE. 


EARVEWYW &@2 PEASE, 


6 CHARING CROSS ROAD, W.C. 


PERKEN, SON, & RAYMENT 


MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 
“OPTIMUS” MAGAZINE GAMERA “ OPTIMUS ” “OPTIMUS” 
SCOUT. SCORER. 


Pictures 4} by 3} inches. 
Medium Size. \Small Size. 
The most ; BU \ Clear Definition. Clear Definition. 
jm convenient | i a (ae, Good Field. Large Field, 
yet invented. 3 e Magnifying 64Magnifying 25 
times. times. 


70s. 30s. 


For Definition and Magnifying Power we invite intending Purchasers to test our 
Field Glasses against any in the World. 














ESTABLISHED 1852. 
CATALOGUE FREE. 

Discount for the Trade 
and Profession. 


99 HATTON GARDEN, 
London, E.C. - 


Carries Twelve _-<33ae= 
Dry Plates. 


No Dark Slides. ff Price, with 
Euryscope 
Lens and 
Shutter, 
£7 7s. 


Plates changed 
by turning a 
Button. 
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TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &c. 








wi WW? 
SSENCES of BEE Mitt Pin 
MUTTON VEAL & CHICKEN, 4°, 5 


ey TEA TURTLE Sour & TELL» 
EAT LOZENCES Be: 








BRAND & CO0.'S 
BEEF 


BOUILLON. 


Beverage, made by the simple addition 
of Boiling Water, at a cost within the 


reach of all. 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 


Type Slide of 100 Diatomacez, with list of names 2r 
Pollen zz situ on Stigma, (Enothera - eve I 
Lieberkuhn Glands in Human Intestine... ove I from St. Peter, Hungary... 
Water Scorpion (Nefa cinerea) ose ove I 

Section of Amphioxus, through Pharynx ove ove I 

Pleurosigma angulatum—test object, dry... woe 2 

Scales of Podura (Lepidocyrtus curz ricollis)—test object, ‘dry :. 2 

Sporocarp of Pilularia, Microspores and Macrospores wo 8 

Acarus of Itch (Savcoftes scabeii), Male and Female on One Slide <.. 4 
Meibomian Glands in Section of Human Eyelid ... I 


Any of the ewe forwented on receipt of Remittance for Price. 


Book Mite (Cheiletus eruditus) 


wCoMmoo00 a000& 


| Type Slide of Eggs of Butterflies, Moths, &c., with list ofnames .. 
New and very fine Slide, containing about 200 various Diatoms 


Stem of Indian Poison-Berry (Anamirta cocculus) ove woe 
Head of Lamprey, Section through Gills—very fine... oe 
Trans. Section of Earthworm, through Middle . 


Grain of Wheat and Embryo—four Sections. on One Slide . 
Pediculus capitis, Male, Female, Egg, and neanedings: na Slide 
Phantom Shnmp (Carella linearis) . < 


tht ne OD OH 


ILLUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS. 
CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS. 


Either of the above sent Post Free on application to— 


} ™ OPTICIANS TO HER MAJESTY’S GOVERNMENT, 
W. WATSON & SONS, &"313 HIGH HOLBORN, LONDON, W.C. 


AND 251 SWANSTON STREET, MELBOURNE, AUSTRALIA. 


ESTABLISHED 1837. 


Awarded 20 GOLD AND OTHER MEDALS at various International Exhibitions, including 2 GOLD MEDALS, Paris Exhibition, 1889, for Microscones, &c 





CROSSLEY'S: 
GAS-ENGINE. 
34,000 SOLD. 
2-MAN TO 200 HP. 


"eC. 


c. 
hie 


oe 
Ss 


< 


LIST. 


CROSSLEY BROS, li), 


cutlin 


» 
. 


Hundreds of References on Application 
n, 


to users of our 


gines for Electric 


< 


cn 
g, Chaf- 
PLEASE WRITE FOR 


with Slides. 


g, Pumpii 


Openshaw, Manchester. 


o 


Represents New 3 H.P. Vertical fitted], 
Lightin 


with Tube Ignition, entirely dispensing]? 





YGIENIG” 


WOOLLEN SYSTEM OF UNDER-WEAR. 


For Ladies, Gentlemen, and Children, 
SAMPLES AND ILLUSTRATED PRICED CATALOCUES, 


containing Full Particulars, sent on Receipt of Inquiry, 
Post free. 


As Manufactured and Exhibited by us at the 
INTERNATIONAL EXHIBITION, GLASGOW. 


FORSYTH RENFIELD STREET, 
5;GLASGOWwW . 


(Please name this paper.) 





“Ty here can be no doubt of the merits of Messrs. Forsyth’s Hygienic Under-wear. The material is 
simply unsurpassable, and the garments are so fashioned as to fit every part of the body (a feature worthy of 
all praise). We are glad to see there are manufacturers like essrs. Forsyth who give attention to 
producing articles of such indisputable sanitary worth.” —Whitehall Review. 





‘Messrs. Forsyth’s manufactures de- 
monstrate that in adopting the all-wool 
system of clothing we need not necessarily 
look to foreign markets for our supplies ; 
but that sanitary under-wear, having the 
high recommendation of finish and quality, 
is now produced at home.” — British 
Medical Journal. 

‘€The samples from this firm are emi 
nently satisfactory, and have a smoothness 
of texture which prevents any irritating 
friction, and from the unshrinkable nature 
of the material will be found far more 
useful for under-wear than most ordinary 
flannels. They are very gratifying ex- 
amples of home manufacture.” —ZLancet. 

“In the garments made by Messrs. 
Forsyth the purity is beyond question, 
and the purchaser has a guarantee of their 
sound wearing qualities, while the un- 
shrinkable nature of the goods, and the 
great attention to the matter of finish, 
afford to wearers a great degree of com- 
fort, and medical men have not been slow 
to appreciate for themselves and for their 
patients the benefit of the woollen goods 
supplied by this firm.”—/ea/th. 





~ Printed by RICHARD ‘CLay AND Sons, Limirep, at 7 and 8 Bread Street Hill, Gee Victoria Street, in the City of London, and Published by 


MAcMILLAN AND Co., at 29 Bedford Street, Strand, London, W.C., and 112 


ourth Avenue, New York.—Tuurspay, September 4, 1890. 
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Agent: 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


_No. 1089, VOL. 42.] THURSDAY, SEPTEMBER 11, 1890. [PRICE 15 Cents, 


___ Registered asa ) Newspaper at the General 3 Post Office.] [All Rights are Reserved. 


ELECTRIC LANTERNS, M™ {|NALDER BROS. & CO., 
“ian - 132 HORSEFERRY RD., 
Lig 158 == WESTMINSTER. 


TELEPHONE No. 3120. TELEGRAPHIC 
ADDRESS : SECOHM, LONDON, 


ELECTRIC MICROSCOPES. i. el | NEW PATTERN BALLISTIC = 


a os fr ed 


As made for Oxford ne 


GALVANOMETER. 
SCIENTIFIC AND PHYSICAL 
APPARATUS 


Resistance 10,000 Ohms. 





OF EVERY DESCRIPTION, © 
New Catalogue, 144 pp., 6d. 


OPTICAL LANTERNS = i Prices 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalogue, 6d. and full 


LANTERN SLIDES particulars 

OF ASTRONOMY, ny PHYSIOLOGY 
c., &e. 

qi ‘atalogue, 3d. : E on 


NEWTON & CO., . fz — 
Manufacturing Opticians to the Queen and £4 application, 
the Government. Agents by Appoint-f : 3 
= to the Science and Art Department 
FLEET STREET, LONDON. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT coMPANY, |NEGRETTI & ZAMBRA’ 


ST. TIBB’S ROW, CAMBRIDGE. 











ee 





MAKERS OF 
PHYSICAL, PHYSIOLOGICAL, BOTANICAL, AND 
SCIENTIFIC APPLIANCES GENERALLY, 


Descriptions of which may be obtained on application. 





Drawings made on Stone and Wood, and the most refined work in Lithography 
and Colour Printing, as well as the various processes connected with 
Photography, done on the premises. 





‘OR ‘SUIYTEIS199q 
2 “Sun qoey ‘S]SIIMO], ‘OpIseas @ 


Sole Authorized Makers of Pror. Ew1nc’s SEISMOMETRIC APPARATUS. 
Quartz Fibres made as described by Mr. C. V. Boys. 
Agents for the Microscopes of Cart Zetss, of Jena, and for the Earthquake 
Model (made in Japan) of Pror. Sextva. The TRAVELLER’S TELESCOPE, with folding Table Stand, on® 
7 Terrestrial or Day Eye-piece, and one Astronomical Eye-piece. The whole 
compactly arranged in Mahogany Box with lock and key, forming a most 
Now Ready, Vol. XI., Nos. 4 and s. useful and convenient Telescope for Tourists and Sea-coast Visitors, &c. 


Price to Subscribers 21s. per Volume, post free The Telescope can be used, without case or stand, as an ordinary Pocket 
: 4 or Sling Telesco: 


THE JOURNAL OF PHYSIOLOGY. Tilustrated Price Lists posted free to all parts of the World. 
Edited by MICHAEL FOSTER, M.D., F.RS. NEGRETT!I & ZAMBRA, 


ScienTiFIc INSTRUMENT MAKERS AND OPTICIANS TO THE Quass, 
Published by the Proprietors and sold on their behalf at HOLBORN VIADUCT, 


E.C, 
’ BRANCHES: 45 CORNHILL ; 122 REGENT STREET ; 
THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPARY'S WORKS, Reber rug a Tp dlon yl 
ST. TIBB’S ROW, CAMBRIDGE, TELEPHONE No. 6583. Telegraphic Address—‘* NEGRETT1, LONDON.” 
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OWENS COLLEGE, 


VICTORIA UNIVERSITY, MANCHESTER. 


SESSION 1890- gl. 


PRINCIPAL—A. W. WARD, Litt.D., LL.D. 
DEPARTMENT OF ARTS, SCIENCE, AND LAW. 


Greek 

Greek Testament Criticism n 
Latin ... ese 
Comparative Philology 
Classical posse 
English Language . 


Hulme Professor, J. STRACHAN, M.A 

Greenwood Lecturer, Prof. A. S. WIL KINS. 

Prof. A.S. WILKINS, M.A., Litt.D., LL.D. 

Prof. J. STRACHAN. 

Lecturer, Rev. E. L. HICKS, M.A 

Smith Professor, T. N. TOLLER, M.A. 

English Literature .. Lecturer, OLIVER ELTON A. 

Hebrew and Arabic. + Lecturer, Rev. L. M. SIMMONS. B.A. 

French Language and Lite-} t -turer, VICTOR KASTNER, B.-ts-L. 

bag | or gy nguage and ii} Lecturer, pnemeged wane, Ph.D. 
Prof. T. TOUT, 

History Shuttlew aa P. see dog , W.WARD, Litt.D., 
). 

Logic and Mental and) : 

Misral Philosophy... } Prof. R. ADAMSON, M.A., LL.D. 


Political Economy ... ee: { I aga ssor and Cobden Lecturer, J. E. 
Prof. J. E. 
LL.M., 
Reader in Common Law, T. F. BYRNE, B.A. 

| Lecturer in Jurisprudence and Roman Law, 

J. S. SEATON, M.A., role 

a ~ -panghaigin and ape } Beyer aan HORACE “LAMB, M.A., 
F.R.S. 


plied) .. . 
fla ang 4 gccr ARTHUR SCHUS- 
Physics eco * ose eR, Ph.D., F.R.S. 

” \prot THOS. H. CORE, M.A 


Sen Professor, — REYNOLDS, 
Mechan- rf M.A., LL.D., F.R 


CRAWFORD MUNRO, B.A., 
LL.D. 


Law 


Civil and Mechanical En- 
gineering ... 
Geometrical and 
ical Drawing 
Chemistry and Metallurgy. Pr f. H! AROLD B. DIXON, M.A., F.R.S. 
Organic Chemistry ... .. rof. C. SCHORLEMMER, LL. a. F_R.S. 
iL ecturer in Dyeing, Printing, &c., ERNEST 

YTZ. 


Technological Chemistry .. af 


Lecture r, c. a BU RGH ARDT, Ph.D. 
wig 1 N LL, M.D., 
Zoology ose ove < M.A.. DS Sars IARSHA L, M. 
Botuny . Prof. W. C. WiL LIAMSON, LL.D., F.R.S. 
Geology and Palaontolo gy \ Prof. W. BOYD DAWKINS, M.A., F.R.S., 
Physiography .. « F.G.S 
4 Bracke snbury 
®Y\ M.D., D.Sc. 
Freehand Drawing oe ecturer, 
Fea seal Com} Lecturer, HENRY HILES, Mus. Doc. 


With ASSIST ANT L E CTURERS in all the Principal Subjects. 


Mineralogy ... 


Physiology and Histolog Professor, 


The SESSION will be OPENED with an INTRODUCTORY AD. 

DRESS by the PRINCIPAL, on TUESDAY, October 7, at 11.30 a.m. 
There are two Halls of Residence associated with the College. 
Prospectuses of the different cqemae> 


I, DAY CL ASSES 
1]. DEPARTMENT of ME DICINE, 
Ill. DENTAL DEPARTMENT. 
IV. PHARMACEUTICAL DEPARTMENT, 
V. DEPARTMENT FOR WOMEN, 
VI. EVENING CLASSES 
VII. SCHOLARSHIPS and E XHIBITIONS, 


will be forwarded on application to the Registrar. 
HENRY WM. HOLDER, M.A., Registrar. 


MIDLAND UNION OF NATURAL | 
HISTORY SOCIETIES. 


The THIRTEENTH ANNUAL MEETING will be held at LEICES- 
TER on SEPTEMBER 18 and 19, 1890. 

Tickets, 2 Days, ros. 6d. 

First Day (including Conversazione), 4s. 

Second Day (including Excursions), 7s. 62. 

Apply to the Hon. Sec., CHARLES J. BiLison, Esq., M.A., St. John’s 
Lodge, Clarendon Park Road, Leicester. 





UNIVERSITY OF ABERDEEN. 


The CHAIR of CHEMISTRY in this University, in the patronage of 
the University Court, having become vacant by the death of Prof. Carnelley, 
Candidates are requested to lodge applications, with such Testimonials as 
they may think fit, in the hands of the Secretary of the Court, Rosert 
WALKER, Esq., M.A., University Library, Aberdeen, on or before the r1th 
day of OCTOBER ensuing. 

The Se —_—. will afford such further information as may be desired, 

University o Aberdeen, 

September 4, 1890. 





| A. 
G. Cc. 


W. STIRLING, | 


lic & 
| WATSON SMITH, FCI, 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH ROAD, 
BIRMINGHAM, 


Who last week sent to his subscribers Pedalion mirum, with sketch 
and description. He also sent out Leptodora hyalina, Fredericella sultana, 
Paludicella Ehrenbergi, Argulus foliaceus, Philodina roseola, Floscularia, 
Corethra plumicornis, Melicerta ringens, Stephanoceros ; also Amoeba, 
Hydra, Vorticella, Crayfish, Dog-Fish, Amphioxus, and other Specimens 
for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 18., 
or Twelve Tubes for 108. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 





UNIVERSITY COLLEGE, LONDON. 


The SESSION of the FACULTIES of ARTS and LAWS and of 
SCIENCE (including the Indian and Oriental Schools and the Department 
of Fine Arts) will beginon OCTOBER 2. The Introductory Lecture will 
he given at 3 p.m, by “Prof. R. S. Poot E, LL.D. 

PROFEsSORS. 
F. ALTHAUS, Ph.D. Seo + German. | ; 
J. HUDSON BEARE, B.Sc. . and Mechanical Techno- 
a v'4 SPENCER segnaens a} Ancient and Modern History. 
CECIL BENDALL 4 ‘M.A. .. Sanskrit. 
Rev. T. 7 BONNEY, D. Sc. \Geolo; gy and Mineralogy (Yates-Gold- 
smid Professorship). 


F.R.S., 3.8. Be 
: am 2 

Ph.D. .. 
ANTONIO FARINELLL. “LB. 
Jj. )MIN 


i HY S DAV IDs, “LL. D. +» Pali and Buddhist Literature. 
. Italian Language and Literature. 
. Electrical Technology. 
. Physics (Quain Professorship). 
” Politic al Economy (Newmarch Pro- 
**\ fessorship). 
{Latin. 
*"'\Greek. 
M.A. Y. - -e and Constitutional Law 
and History. 
. Mathematics. 
...J English Language and Literature 
**\ (Quain Professorship) 
. French Lz anguage and Literature. 
M. A. *\ Zoology and Comparative Anatomy 
° « (Jodrell Professorship). 
+» Fine Arts (Slade Professorship). 
. Hebrew (Goldsmid Professorship). 
+» Roman Law. 
. Botany (Quain Protessorship). 
. Applied Mathematics. 
a ” Archzology (Yates Professorship). 
. Comparative Philology. 


FI iG, D.Sc. 
FOSTER, nA. Me R.S. 


H. S. FOXWELL, M.A. 


ALFRED GOODWIN, M.A. 
ALEXANDER HENRY, 
LL.B. ... ose eee 
M. J. M. HILL, M.A. 
W. P. KER, M.A... oe 
H. LALLEMAND, B.-és-Sc. 
E. RAY LANKESTER, 
LL.D., F.R.S. 
A. LEGROS ... - oan 
Rev. D. W. MARKS. ese 
A. F. MURISON, r.; eee 
F. W. OLIVER, B.A., D.Sc. 
, PE ARSON, M.A, LL.B... 
R. S. POOLE, LL.D. 
J. P. POSTGATE, me. os ° 
W. RAMSAY, Ph.D., F.R.S. . Chemistry. 
s ae RIEU, Ph.D. ooo . Arabic and Persian. 


. CROOM ROBERTSON, M.A {Philosophy of Mind and Logic (Grot: 
ss » wl. 1 : 


Professorship). 
FE. A. SCHAFER, F.R.S.. .«. Physiology (Jodrell Professorship). 
T. ROGER SMITH, F.R. I. B. A.... Architecture. 
M.A. bg —<s. HARCOURT, "*\ Civil Engineering and Surveying. 


“F.LC. 

(Lecturer) “\ Applied Chemistry. 

— ST. AN NU Ss. F. R. L B. -_ } ' Applied re 
ecturer) 


Scholarships, ‘&e., of the. "value. -" 42000 may be awarded annually 


| The Regulations as to these, and further information as to Classes, Prizes, 
| &c., may be obtained from the Secretary. 


J. M. HORSBURGH, M.A., Secretary. 





THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


The WINTER SESSION, 1890-91, will commence on WEDNESDAY, 
October 1, when the Prizes will be distributed by C. KEGAN PAUL, Esq., 
and an Introductory Address will be delivered by STORER BEN NETY, 
Esq., F.R.C.S. 

Two ENTRANCE SCHOLARSHIPS (value £100 and ££0) will be open for 
competition on September 29 and 30. 

The School Buildings have been recently enlarged, comprising new 
Theatre, Library, Physiological Laboratory, Materia Medica Museun 
Students’ Room, and Luncheon Room. 

Besides Scho! arships and Prizes, there are annually EIGHTEEN RESIDEN? 
Hospital Appointments open to Students. 

The Composition Fee for the whole Medical Curriculum is £100. Specia 
provision is made for Dental Students and for Candidates for the Preliminary 
Scientific (M.B.) Examination. 

The Residential College adjoins the Hospital, and provides accommodati 
for thirty Students and a Resident Warden. 

Prospectuses and all particulars may be obtained from the Resides 
Medical Officer at the Hospital, or from 

A. PEARCE GOULD, Dean 
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LONDON UN 


UNIV. CORR. COLL. 
MATRICULATION. 


London Undergraduate U Unseens: A Reprint of all the 
and Greek Passages set for U nprepared Translation at Matriculatio1 
and Intermediate Arts 1s. 6d. 

Matriculation Latin. By B. J. Hayes, 

Enlarged. 1s. 6d. " 

ContTENTs : Choice of Text- Books—Plan of Study for 18 Weeks, 

Notes and Hints—Matric. Exam. Papers in Latin Grammar from 18 

1889—Illustrative Sentences for Latin Prose—List of words differing in 

meaning according to quantity—Model Solutions, &c. 

French Prose Reader. By S. Barter B-és-Sc., 
B.A. Lond. 1s. Gd. 

Matriculation Mathematics. Fourth Edition. 1s. 6d, 

a book which will save the candidate for Matriculation 

grind and doubtful groping.” —Lducational 


Latin 





M.A. Lond. Second 





Edition, F 
M ith 
81 to 


and W. F. Masom, 








** Here we have 
many an hour’s profitless 
Jou crnal. 

‘Will no doubt serve its purpose excellently.’ 


Elementary Text-Book of Heat and Light. 


’"—Journal of Education. 
By R. W. 
This book embraces the entire Sinthintidten Syllabus, and contains over 
150 Diagrams. 

Heat and Lieht Problems, with numerous Worked Examples. By 
oR. W. STEWART, B.Sc. 1s. 6d. 





Lond. 


TUTORIAL SERIES. 
INT. SC. AND PREL. SCI. 


Inter. Science and Prelim. Sci. Directory. (Pudlished during 
reach July Examination.) No. \» July 1890. 2s. 6d 
Introductory Hints—Advice on the Choice of ‘l'ext-books— 
University Regulations—The Examination Papers set July, 
1890, with full Solutions, by authors of Science Model Answers 
Text- Book of Heat. covering the entire Int. Sc. and Prel Sci. 
Syllabus, with numerous Diagrams and Calculations. By R. W. 
STEWART, B.Sc. Lond. 38. 6d. 
Text-took of _iAges (uniform with the 7ext-Book of Heat) 
W. SrEWA B.Sc. Lond. 3s. 6d. 

Analysis of a Simple Salt, with a Selection of Model Analyses 
By W. BriacGs, F.C.S., and R. W. Stewart, B.Sc. Lond, 2s. 
Intermediate Mathematics. Ly the Principat of University 

Correspondence College. /i/th Thousand. 28. 6d 
ContTENTs :—Advice on Text-Books—Scheme of Study for 30 Weeks—3 
Test Papers—1oo Miscellaneous Questions—Directions for Revision—Answers 
to Test Papers—Examination Papers, with Model Answers, 1886 to 188 
Science Chemistry Papers: being the Questions set at the London 
Int. Sc. and Prel. Sci. &xam. for Twenty-one Years, with full Answers 
to the 1889 Papers, and Advice as to Text-books. By W. H. Tuomas, 
B.Sc. Lond., and R. W. Stewart, B.Sc. Lond. 2s. Gd. 
Science Physics Papers (uniform with the above). 2s. 6d. 
Science Biology Papers (uniform with the above). 2s. 6d. 








toll lowing 





By R. 

















Complete fein of Books in the Tutorial Series, which includes over 200 works specially prepared for London 
University Examinations, post free on application to 


W. B. CLIVE & CO., Univ. 


CorR. COLL. PRESS WAREHOUSE, 


13 BOOKSELLERS ROW, STRAND, W.C. 





ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, | 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1890-91 will open on WEDNESDAY, 
OCTOBER 1, when the Prizes < be distributed at 3 p.m. by Sir 
FREDERICK POLLOCK, Bart., M.A. 

TWO ENTRANCE SCIE NCE *SCHOLARSHIPS of 125 guineas and 
£60 respectively, open to all first-year Students, will be offered for com- 
petition. The Examination will be held on September 26, 27, and 29, 
and the subjects will be Chemistry and Physics, with either Physiology, 
Botany, or Zoology at the option of Candidates. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessionai Examinations, as also several Medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 

All Hospital Appointments are open to Students without charge. 

The Fees may be paid in one sum or by instalments. Entries may te 
made separately to Lectures or to Hospital Practice, and special arrange- 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 

Prospectuses and all particulars may be obtained from the Medical Secre- 


tary, Mr. GEorGE RENDLE. 
E. NETTLESHIP, Dean. 
G. H. MAKINS, Vice-Dean. 


VICTORIA UNIVERSITY. 
YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF SCIENCE, TECHNOLOGY, AND 
The Seventeenth Session begins TUESDAY, OCTOBER 7, 1890. The 
Classes prepare for Professions, Commerce, and University Degrees in 
Arts, Science, and Medicine. The Physical, Chemical, Biological, and 
Engineering Laboratories, and the Weaving Sheds, Dye-house, and 


Printing Rooms will be open daily for practical work. 
The following Prospectuses may be had free from the Secretary :— 


ARTS. 


. For Regular Day Students. 

>. For Occasional and Evening Students. 
. Classes in Civil, Mechanical, and Electrical Engineering 
. For Medical Students. 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The WINTER SESSION 
OCTOBER t. 

The Hospital, which is the largest general Hospital in the Kingdom, con- 
tains nearly 800 beds, all in constant use. There are wards for accidents, 
surgical and medical cases, diseases of women and children, and ophthalmic 
cases. Special departments for diseases of the eye, ear, throat, skin, and 
teeth, and for cancer, tumours, diseases of the bladder, piles, and fistula. 
Number of in-patients last year, 9105; out-patients, 109,839; accidents 
11,400. 

Surgical operations daily. 

APPOINTMENTS.—Resident Accoucheur, House Physicians, House 
Surgeons, &c. Forty ofthese Appointments are made Annually. Numerous 
Dressers, Clinical Clerks, Post-mortem Clerks, and Maternity Assistants are 
appointed every Three Months, All Appointments are Free. Holders of 
Resident Appointments are also provided Free Board. 

‘lwo Entrance Science Scholarships, value £75 and £50, and Two Buxtor 
Scholarships, value £30 and £20, will be offered for cx ompetition at the end 
of September to new Students. Sixteen other Scholars! 1ips and Prizes are 
given annually. 

The London Hospital is now in direct communication with all parts of the 
Metropolis. ‘The Metropolitan District and other Railways have Stations 
within a Minute’s Walk of the Hospital and College. 

For further Information apply Personally or by Letter to 


Mile End, E. MUNRO SCOTT, Warden. 


will commence on WEDNESDAY 


GU ¥’ Ss HOSPITAL. 
ENTRANCE SCHOLARSHIPS. 


TWO OPEN SCHOLARSHIPS in ARTS (1co Guineas and 5 
Guineas), and TWO OPEN SCHOLARSHIPS in SCIENCE (125 
Guineas and 50 Guineas). are offered for Competition on THURSDAY 
SEPTEMBER 25, and the two following Days. 

For further Particulars, apply to the DEAN. 


GEOLOGICAL SOCIETY OF LONDON. 


The Office of ASSISTANT SECRETARY to the Society being 
VACANT, the Council are prepared to receive Applications for the Post. 
Amongst the essential qualifications are Literary Habits, a knowledge of 
Latin, French, and German, and considerable Geological information. 

A Schedule of Duties, &c., may i“ obtained from the SECRETARIES 
Geological Society, Burlington House, W 

Applications to be sent in on or na OCT OBER 15. 
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Just Published, Price 4d. 


WILLIAM WESLEY AND SON’S| 


NEW CATALOGUE 


OF 


GEOLOGY, MINERALOGY, PALAONTOLOGY, 
ASTRONOMY AND MATHEMATICS, 
PHYSICS, CHEMISTRY, ELECTRICITY. 


WILLIAM WESLEY & SON, 28 Essex Street, Strand, 
London. 


KIRKES’ HAND-BOOK OF PHYSIOLOGY. 
With soo Illustrations, Crown 8vo, 14s. Twelfth Edition, 


A HAND-BOOK OF PHYSIOLOGY. By 


W. MORRANT BAKER, F.R.C.S., Surgeon to St. Bartholomew’s 





Hospital, Examiner in Surgery at the Royal College of Physicians ; | 


| Frisi, Paul.—Opera, 3 Vols., 1782-85. 275. 


and VINCENT DORMER HARRIS, M.D. Lond., Demonstrator of 
Physiology at St. Bartholomew’s Hospital. 


JOHN MURRAY, Albemarle Street. 


PURCHASERS OF SELF-RECORDING | 


INSTRUMENTS SUCH AS 
SELF-RECORDING BAROMETERS, 
SELF-RECORDING THERMOMETERS, 
SELF-RECORDING HYGROMETERS, 
SELF-RECORDING GALVANOMETERS, 

&e., 
Should see that they are marked 


eEs_s. 
s £2, 


PARIS 


-4 
This mark has been entered by the Inventors and Manu- 
facturers. 


No articles without this Mark are genuine. 


OIL ENGINE 


(PRIESTMAN’S & HUME’S PATENTS), 
NO COAL. NO CAS. NO BOILER. NO SMOKE. 
USES COMMON MINERAL OILS ONLY. 
NO EXTRA INSURANCE CHARGED. 
Royal Agricultural Society’s Silver Medal at Nottingham, 1888, 


and at Windsor, 1889. First Prize awarded for Small Farmers’ 
Motor, Plymouth, 1890, 


SUITABLE FOR ANY DRIVING PURPOSES. 


Fullest Particulars on application to 


PRIESTMAN BROS., Lro., 


Works: Hull. London Office: 73a Queen Victoria Street, E.C. 
EDINBURGH EXHIBITION—STAND No. 594A. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN used by W. Lant CARPENTER, a » Prof. Forsgs, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. rand Results. Docwra Triple, 
Prize Medal, Highest Award. — tothe Royal Polytechnic Institution, 
Dr. H. GRATTAN Guinness, &c. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest ’and Best. Elaborately Illustrated Catalogue, 
go sas Pages, 1s. ; Postage, 5d. Smaller do.,6¢. Pamphlets Free. HUGHE: > 

pecialist, Brewster House, Mortimer Road, Kin d, N. 














On SALE 


MACMILLAN & BOWES, 
CAMBRIDGE. 


SHSSSCSSSSSSSSSSSSSSSCSOSSOS 


Diarian Miscellany, by C. Hutton, 6 Vols. 18s. 
Digges, L.—Stratioticos, 1579. 42s. 
Diophanti Arithmetica, ed. Bacheto, 1621. 255. 
Dublin Society Scientific Proceedings, N.S., Vols. 1-6, part 6, 
1877-89. 42s. 
Duhamel.—Calcul Infinitésimal, 2 Vols., 1860-61. 
Earnshaw, S.—Doctrine of Germs, 1881. 3s. 
Ellis, R. L.—Mathematical Writings, 1863. 8s. 
Euclidis opera, ed. B. Zamberto, 1517. 30s. 
- - trad. N. Tartalea, folio, 1543. 30s. 
ss ed. David Gregory, 1703. 18s. 
E uler. —Introductio in Analysin Infinitorum, 2 Vols, 1797. 145. 
es Institutiones Calculi Differentialis, 2 Vols, 1755. 30s. 
Fale, T.—Horologiographia, 1593. 15s. 
Fourier, Jos. —Theorie analytique de la chaleur, 1822. £3 10s. 
Fresnel.—(CEuvres, 3 Vols., 1866-70. £3 35. 


7s. 6d. 


Gauss, C. F.—Werke, 7 Vols., 1873-74. £7 10s. 
Gellibrand, H.—lInstitution Trigonometrical, 1635. 12s. 
»,  Trigonometria Britannica, 1658. 12s. 
Gentle man’s Diary, from commencement, 1741 to 1840 (wanting 
1766). £6 6s. 
Giornale di matematiche, Vols. 1-8, 1863-70. 42s. 
Graham, T.—Chemical and Physical Researches, 1876. £3 35. 


| Green, G.—Mathematical Papers, 1871. 30s. 


| Greenwich Astronomical Observations, 1836-8c. 





47 10s. 
99 Magnetic and Meteorological Observations, 1540-47, 
Results of “Observations, 1859-64, 1866-80. 42s. 

Gregory, D. F.—Mathematical Writings, 1865. 6s. 

Gunter, E.—Works, 1636. Ios. 6d. 

Halliwell, J. O.—Rara Mathematica, 1839. 45. 6d. 

Hamilton, W. R.—Lectures on Quaternions, and Elements of 
Quaternions, 2 Vols. £7. 

Hamilton, W. R.—Life, 2 Vols., 1882. 215. 

Harriot, T.—Artis Analyticae Praxis, 1631. 1595. 

Herschel, Caroline. —Catalogue of Stars, 1798. 12s. 

Hire, P. de la.—Sectiones Conicae, 1685. 255. 

Hooper W.—Rational Recreations, 4 Vols., 1787. 6s. 

Hoiiel, J.—Calcul Infinitésimal, 4 Vols., 1878-81. 42s. 

Hutton, C.—Tracts on Mathematics, &c., 3 Vols., 1812. 
10s, 6d, 

Hutton, C.—Mathematical Dictionary, 2 Vols, 1815. 18s. 

Jacobi, C. G, J.—Werke, Vols. 1-4 and Supp. Bd., 1881-86, 


755. 
Jamin et Bonty.—Cours de Physique, 11 Vols., 1881-83. 50s. 
Jordani Elementa Arithmetica, 1496. £3 10s. 
Joule, J. P.—Scientific Papers, 2 Vols., 1884-87. 27s. 
Kepler.—Tabulae Rudolphinae, 1627. 30s. 
Kersey, J.—Algebra, 1673-74. 12s. 
Kobel, J.—Rechenbuchlein, 1515. £3 35, 
Lacroix.—Calcul Diff. et Calcul Integ., 3 Vols. +, I8IO-19. 325. 
Ladies’ Diary, 1720-31, 1739-1869. £6 6s 
Lagrange, J. L.—(CEuvres, Vols. 1-10, 12, ont 13 (all published). 
£12 7s. 6a. 
Lalande, Astronomie, 3 Vols., Tables 1 Vol. 18s. 
me Bibliographie Astronomique, 1803. 2Is. 
Laplace.—Celestial Mechanics, Harte, 2 Vols., 1822-7. 
e System of the World, Pond., 2 Vols., 1809. 3 
Legendre.—Théorie des Nombres, 1808, 21s. 1830, £5 10s. 
= Exercices de Calcul Intégral, 3 Vols., 1811-16. 
£5 10s. 
Leybourn, T.—Mathematical Questions in the Ladies’ Diary, 4 
Vols., 1817. 12s. 
Liagré, J. B.—Calcul des Probabilités [1852]. 65. 6 
Libri.—Hist. des sciences mathématiques en Italie. Vols. = , 
Liouville, Journal de Mathématiques, Vols. 1 to 20. 1836-4 


£9 95. 
Lloyd, H.—Treatise on Light and Vision, 1831. 12s. 


London Electrical Society.—Proceedings, 1841-43. 10s. 6d. 
London Mathematical Society.—Proceedings, Vols. 1-13. 
£13 10s. 
Catalogue No. 230, 96 pp., [3009 Ltems] free on Application. 


SIMPLE 
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MCLEOD’S 


SUNSHINE RECORDER. 








WIMS 


Works in any 
ACO 
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The 


The sphere 


S., of Cooper’s Hill 


, consists of a cylindrical me- 


a, Opposite to the lens of which is a 


This ingenious instrument, which is the inven- 


tion of Prof. McLeod, F.R. 


College, Staines 
tallic camer 


PRICE £6 I5s. 
Maker, 
JAMES J. HICKS, 
8, 9, & 10 Hatton Garden, London, E.C. 


‘urther Particulars on Application to the 


is mounted on a slide provided with rack and 
pinion for focussing the image of the sun on 


the sensitised paper placed in the base. 
instrument must be placed with its vertical 


plane in the meridian and inclined with the 


sphere upwards so that the axis of the camera 
the observer has merely to place the instrument 


The support is constructed to suit the latitude ; 
in the meridian, 


makes an angle with the horizontal equal to 
the latitude of the place at which it is set up. 


thin glass sphere silvered inside. 


F 





HURST MACHINE. 

Weather. Size giving 4: Sparks, £4 10s. 
USTIC APPARATUS. 
SCHOOL APPARATUS. 


Approved by Science and Art Department. 


CATALOGUES FREE. 


EARVEWY 2 PEAKE, 


6 CHARING CROSS ROAD, W.C. 





TRAINING FOR ELECTRICAL ENGINEERS. 


THE ELECTRICAL STANDARDIZING, 
TESTING, AND TRAINING 
INSTITUTION, 

FARADAY HOUSE, CHARING CROSS ROAD, 
LONDON, W.C. 


BoarpD OF CONTROL : 
The Rt. Hon. the EARL OF CRAWFORD, Chairman. 
The Hon. REGINALD BROUGHAM. 
ROBERT HAMMOND. 
FRANCIS INCE. : 


HUGH ERAT. HARRISON, B.Sc., A.M.I.C.E., Principal. 


The pent SESSION commence on WEDNESDAY, 
TEMBER 17. 

The Seiten is in affiliation with some of the largest Electricity 
Supply Companies, into whose Works and Stations the Students are 
drafted. 

Application should be made to the Secretary, P. A. Latuam, M.A., 
15 St. Helen’s Place, E.C. 


UNRIVALLED.] 1 SPECTACLES. [UNRIVALLED. 
MR. FOURNET, 


Author of “The Philosophy of Sight,” 


By means of his VALUABLE PATENT REFRACTOMETER, SILVER 
MEDAL, PARIS EXHIBITION, 1889, 


OUTRIVALS 
AT PRESCRIBING FOR SPECTACLES 
The Most Eminent Surgeon-Oculists of the Day, 

Seer cena an tate te noe tenons ton oomttapiaanimaanied 
have their Sight Tested by Mr. FOURNET’ "S REFRACTOMETER. 
CONSULTATION FEE, FIVE SHILLINGS. 

18 BENTINCK ST., WELBECK ST., S.W. 

Appointments desirable, 


Spectacles at Civil Service Prices. 


will SEP. 





Ir till 5. 


NERVOUS EXHAUSTION. 


PULVERMACHER’S WORLD-FAMED 
GALVANIC BELTS 


for the Cure of Nervous Comp.arints have received Testimonials from three 
Physicians to Her Majesty the Queen, and over Fifty Members of the Royal 
College of Physicians of London. 


The distressing symptoms of NERVOUS EXHAUSTION, loss of 
MUSCULAR POWER, RHEUMATISM, SCIATICA, PARALYSIS, 
EPILEPSY, &c., are speedily removed by means of 


PULVERMACHER’S World-famed Galvanic Belts, 


which convey the electric current direct to the affected parts, gradually 
stimulating and strengthening all the nerves and muscles, and speedily 
arresting all symptoms of premature waste and decay. 

Dr. V INES, Fellow of the Royal College of Physicians, writes, Septembe* 
19, 1885 :—‘* Having used Mr. PULVERMACHER’S BELTS for many 
years, in the course of medical practice, I am ina position to speak of their 
great value as a curative agent in cases of nervous disease or functional 
malady where Electricity i is likely to be serviceable. I am entirely convinced 
of paagp efficacy.” 

C, HANDFIELD Jones, F.R.C.P., F.R.S., Physician to St. Mary’s 
Hoenitai, says :—*‘ I am satisfied that Mr. PULVERMACHER isan honest 
and earnest labourer in the field of science, and I think he deserves to meet 
with every encouragement from the profession and scientific men.” 


Sir Cuartes Locock, Bart., M.D., says :—‘*PULVERMACHER’S 
BELTS are very effective in neuralgia and rheumatic affections, and I have 
prescribed them largely in my practice for other similar maladies, paralysis, 
&c.”” 

For full Price List and Particulars see new Pamphlet, 


‘“‘GALVANISM: Nature’s Chief Restorer of Impaired 
Vital Energy.”’ Post free from 


PULVERMACHER’S 
GALVANIC ESTABLISHMENT. 


194 REGENT STREET, LONDON, W 
ESTABLISHED OVER FORTY YEARS. 
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DEATH AND DISABLEMENT BY ACCIDENT. 


THE RAILWAY PASSENGERS’ ASSURANCE COMPANY 


Assures £1000 at Death and Full Benefits at £4 per Annum, 
HON. EVELYN ASHLEY, 
Annual Income £250,000. 
80,000 ANNUAL POLICYHOLDERS. 
Invested Capital and Reserve Fund £285,000. 
COMPENSATION PAID, 


£2,750,000. 


West End Office:-8 GRAND HOTEL BUILDINGS, W.C. 
Head Office :—64 CORNHILL, LONDON, E.C. 


W. D. MASSY, 
A. VIAN, 


SPECTROSCOPES & SPECTROMETERS 


TELESCOPES OR LABORATORY USE, 


With ‘* Rowlands’s”’ Metal Goatings, or with Prisms of every Description. 


DISK PRISMS AND MOUNTINGS 
the Stars on Secchi’s Plan. 


Chairman. 


} Secretaries, 


For Photographing 


A. HILGER, 
Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD Roap, 
Lonpon, N.W. 


GOLD MEDAL, Highest Award, Inventions Exhibition, 
1885. 


JOHN J. GRIFFIN & SONS, Limitep, 


MAKERS OF 


CHEMICAL, PHILOSOPHICAL, AND 
PHOTOGRAPHIC APPARATUS, 


22 GARRICK STREET, COVENT GARDEN, 
LONDON. 





CHEMICAL APPARATUS of every description for Analytical Opera- | 


tions and Experiments of Demonstratio 

APPARATUS, DIAGRAMS, and MODEL S for Lectures on Mecha- 
nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
of Physical Science. 
APPLICATION 


SEND FOR CATALOGUES, FREE ON 


Mathematical Instrument Manufacturer to H.M. Government, Council of 


India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for | 


Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Matke- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :-GREAT TURNSTILE. HOLBORN, LONDON, W.C. 


OSTEOLOGICAL SPECIMENS, 
MODELS, &:.—MOORE BROS., 49 Hardman Street, Licenpesl. 
Price List, Three Stamps. 








NEW ‘INVENTIONS. 


Her Majesty's Royal Letters Patent have been granied to 
the inventor of a wonderful as well as useful little appliance. 
This is a Pocket Microscope and Floriscope combined, about 
3 inches in length, and 1} inch square. It is constructed upon 
an entirely new principle, and has a magnifying power and de- 
finement superior to some of the most elaborate and expensive in- 
struments, and yet so simple that any school-boy or girl can use it. 
Its magnifying power is registered as 150 diameters, or 22°500 
surfaces, and distinctly shows all the thousands of different 
kinds of animalcula in water, &c., or any other microscopic 
objects. This new patent was sealed by the Comptroller 
General of Patents on the 13th of August last, and is now 
offered to the public at the nominal price of Is. each, and sent 
free by parcel post upon receipt of postal order value One 
Shilling—stamps not taken—with a 12 page pamphlet of in- 
structions for use, and a large double sheet of engravings in 
black and gold (with key) free. The Inventor and Manufac- 
turers also guarantee that in any case where the instrument is 


| not approved of and returned within reasonable time, that a 


postal note value 1s, will be forwarded by return of post. The 
medical profession, chemists, schoolmasiers, teachers and stu- 
dents, as well as parents and guardians, should send for one on 
approval. This is no foreign rubbish, but of good English 
workmanship throughout. Address: CONWAY, RAE & 
Conway, The Premier Patent Microscope Depot, Stafford 
Street, Birmingham. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Mr. HENSON has now on hand some very fine Mineral 
Specimens, Carved Precious Opals,and Moonstones ; also some 
beautiful Slabs of Polished Agates, Thulite, Microcline, &c. &c. 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 

CHISELS, and BLOWPIPE APPARATUS. 


Precious Stones for Collectors and Mounting. 


COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Lessons given. Catalogues Free. 


BRYCE-WRIGHT’S MUSEUM. 


26 SAVILE ROW, LONDON, W. 
(OFF REGENT STREET), 

Contains Minerals, Precious Stones, Stone Implements (Palzo 
lithic and Neolithic) ; also New Zealand Jade Meres, Tikis, and 
other Savage Weapons, Bronze Implements ; Works of Art in 
Jade, Rock Crystal, &c.; Vases and Table-Tops in Ston 
Arms and Armour, and other Specimens of Natural History, all 
of which are 


FOR SALE AT THE LOWEST PRICES. 
ESTABLISHED 1845. 


Boxes sent upon Approval. 
Man spricht Deutsch ¢ 








On acta —- 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objec' 
of Scientific Interest. 


Recently received :—Fine Zeolites, Manganite, Coveilite, French Che 
ite, South African Gold Ores, B anded Agates, Cornish Rhombohedral ( 
cites, and numerous Vesuvian Minerals—many from old collections ; :a 
the rare Eocene 7erebratula bisinuata from the London Clay, Hamps 
some remarkably perfect Crag Fossils, and new Chalk Sponges and Poly: 
A selection of recent Shells, Corals, and general Natural History Obj 
on view. Palzontological Memoirs by Forbes, Searles Wood, Morris : 
Lycett, Edwards and ‘Haime, Davidson, and others. 
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SUBSCRIPTIONS TO * NATURE. * 


WOM es 6 se é 6 @ 28 
Half-yearly. . . 14 
Quarterly 
T» the United — the Continent, 
a ee oe 
Half- fend | ‘eo - 
eee ae 
To India, China, and Japan :— 
FO. swt aees , — 6 
Half-yearly. . ... a eva 6 
Ouatteny .. +. i> ko: Le 6 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 

4s 
o 18 
I 15 
a 5 
6 6 


a 





One Eighth Page, or Quarter Column .. . 
Quarter Page, or Halfa Column ..... 
Half a Page, ora Column ........ 
OR TE 8b ae es ee 6k ee eS 





Money Orders payable to MACMILLAN & CO. 
OFFICE: 2g STREET, STRAND, W.C. 


MINERALOGY AND GEOLOGY. 


Special Award of First Order of Merit, Melbourne, 
1888-89, for Collections, &e. 
MEDALS. 


BEDFORD 





Aso, E1igut OTHER First Crass Prize 
Special Collections for Students, Lecturers, and Museums. 


NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 

—Apparatus and Appliances—Minerals for Chemical Purposes— 

Cabinets—Hammers—Mineral Specimens—Meteorites—Blowpipe 
Apparatus-#Rocks, &c. NOW READY, FREE. 

THE LARGEST STOCK & VARIETY IN ENGLAND. 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


- GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. ; 
290 ditto, sos. he best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
PrincipaLc—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. 
for the Colonies. Students gained the First, Third, and Fe. 
ships of the Royal Agricultural Society, 1888 ; 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


Preparation 
‘th Scholar- 


| science bids fair to take for the present generation the 


First in Agriculture Junior | 


| MACMILLAN & CO.’S NEW BOOKS. 


PRINCIPLES of ECONOMICS. By Alfred 
MARSHALL, M.A,, Professor of Political Economy in the University 
of Cambridge. Fellow of St. John’s College, “er ge, sometime 
Fellow of Balliol College, Oxford. 2 vols. 8vo. Vol. I. Price ras. 6d. 
net. 

The 7imes says :—‘ Professor Marshali’s treatise on economic 
place which Mills’s 


great 


work took for the generation of forty years ago. 
PROF. OSTWALD’S NEW WORK ON PHYSICAL AND 
THEORETICAL CHEMISTRY. 
OUTLINES of GENERAL CHEMISTRY. 


By WILHELM OSTWAL D. Professor of Chemistry in the University 
of Leipzig. Translated, with the Author’s sanction, by JAMES WALKER 
D.Se., Ph.D., Assistant in the Chemical Department, University of 
Edinburgh. 3v0, ros. net. 


THE THEORY OF LIGHT. By Thomas 


N inity , Dublin, Lecturer in Mathematics 
and Mathematical Physics, University College, Dublin. 8vo., ras. 6d. 


HAND-BOOK of FIELD and GENERAL 


ORNITHOLOGY: a Manual of the Structure and Classification of 

3irds. With Instructions for Collecting and Preserving Specimens. 
By Prof. ELLIOTT COUES, M.A., M.D., &c., Vice-President of 
the American Ornithologists’ Union; ’ Foreig zn Member of the British 
Ornithologists’ Union ; Corresponding Member of the Zoological Society 
of London, &c. Profusely Illustrated. 8vo, 10s. net. 


SECOND AND CHEAPER EDITION. 
CLASS-BOOK of GEOLOGY. By Archibald 


GEIKIE,. F.R.S., Director-General of the Geological Survey of the 
United Kingdom, and Director of the Museum of Practical Geology, 
London ; formerly Murchison Profess » of Geology and Mineralogy in 
the University of Edinburgh. Second and Cheaper Edition. With 
numerous [Ilustrations. Crown 8vo, 4s. 6d. 


MACMILLAN & CO., London. 





Excellent ecole a of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


. AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 





|HOLLOWAYS PILLS [Besos 

YS MEDICINE 
Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 





PERKEN, SON, & RAYMENT, 


ESTABLISHED nga 
CATALOGUE FR 
ate for the Trade 
nd Profession. 


99 HATTON GARDEN 
London, E.C. 


MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 


“OPTIMUS” MAGAZINE CAMERA 


Pictures 4} by 3} inches. 


The most 
mM convenient 
yet invented. 


Carries Twelve 
Dry Plates. 


No Dark Slides. Price, with 
Euryscope 
Lens and 
Shutter, 


7 7s. 


Plates changed @ 
by turninga @ 
Button. 





Medium Size. 
Clear Definition. 


“OPTIMUS ” “OPTIMUS” 


_ SCORER. 


&... Size. 
Clear Definition. 
Large Field, 


SCOUT. 


times. 


70s. 30s. 


For Detaliione and Magnifying Power we invite intending Purchasers to test our 


Field Glasses against any in the World, 
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Concentrated 


Cocoa 


This Cocoa is exceedingly soluble 





and easily digested. 


It makes a most Delightful 


“HAVE A CUP WITH ME?” Beverage for Breakfast or Supper. 


Lancet. —“ Pure, and very Soluble. 
Medical Times.—Eminently suitable for Invalids.” 
Sir C. A. Cameron, M.D.—‘‘1 have never tasted Cocoa that 
I like so well.” 
W. H. R. Stanley, MD—“It is the drink par excellence 
for Children.” 








HALF A TEASPOONFUL IS SUFFICIENT TO MAKE A CUP OF MOST Y DELICIOUS COCOA. 


FRY’'S CHOCOLATE FOR EATING 


Is not only delicious, but is also highly nutritious and sustaining. It is much valued for 
Children, with whom it is a universal favourite. 








FORTY-THREE PRIZE MEDALS AWARDED TO 


J, §. FRY & SONS, BRISTOL, LONDON, & SYDNEY. 


~ Printed ed by RIcHARD Cay AND Sons, LimiTED, at 7 and 8 Bread Street Hill, 
MACMILLAN AND Co., at 29 Bedford Street, "Strand, London, W.C., and 112 





ueen Victoria Street, in “the City of London, and Published by 
ourth Avenue, New "York. —THURSDAY, September 11. 1890. 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
‘* To the solid ground 
Of Nature trusts the mind whith builds for aye.” —WORDSWORTH. 


—w ———— 


"No. 1090, VoL. 42.] 


Registered as a Newspaper at the General Post Office.] 


THE NEW PATENT WATKIN ANEROID BAROMETER. 
mongst several unsolicited Testimonials 
the two following have been recéived by the 
maker :— 
Tue OBSERVATORY, MELBOURNE, 
ctober ro, 1888. 
Dear Sir,—The Watkin Aneroid 
only reached me three weeks ago, 
I am very much pleased 
with it, and have givenita 
pretty severe trial with very 
satisfactory results. 
(Signed) R. J. ELvEry. 
EpinsurGu, May 31,’89. 
Dear Sir,—I have just 
returned from a six weeks’ 
Mi) stay at the Ben Nevis Ob- 
servatory, and while there 
had an opportunity of test- 
#/ ing the admirable qualities 
of your new “ Watkin” 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted being 
only about x4, of an inch. 
During my stay at the Ob- 
servatory the Aneroid was fre- 
quently tested by taxing it down 
2000 feet and then comparing it 
- Pina with the standard on my return. 
he results obtained speak volumes for the high-class workmanshipand great 
accuracy you have attained in the manufacture of this instrument. 
(Signed) R.C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 
J. J. HICKS, 8, 9, & IO HATTON GARDEN, LONDON. 


' “The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Aritish Medical Journal. 


BECKS 


£2 2s. to £5 5s. 


Now MADE 


IN 
Frat WaTCH 





Is 

made 

through- 

out in brass, 

neatly ja- 

panned, and is 

not only first-rate 

in optical qualities, 

but is now a handsome, 

well-finished Instrument. 
POROCO OCS OOOOSOOOOOOS 


R. & J. BECK, 68 Cornhill, London, E.C. 


THURSDAY, SEPTEMBER 18, 1890. 





[PRICE 15 CENTS. 


(All Rights are Reserved. 


MR. JOHN BROWNING, 
OPHTHALMIC OPTICIAN, 


AND AUTHOR OF 


“OUR EYES” 


(now in its Tenth Edition), 


Begs to announce that his only address now is — 


63 STRAND, LONDON, W.C., 


where he may be consulted personally, Free of Charge, 
respecting Spectacles for all forms of defective vision, 
between the he of 10 and 4 daily, except on Saturdays, 
when his hours «.1ll be from Io to 12. 


An appointment in writing is desirable in the case of 
those coming from a distance. 


& ZAMBRA’S 











‘OR “SUTYTE}S199q 
SUNTIEA ‘SISOS, ‘opiseas 





The TRAVELLER’S TELESCOPE, with folding Table Stand, one 
Terrestrial or Day Eye-piece, and one Astronomical Eye-piece. The whole 
compactly arranged in Mahogany Box with lock and key, forming a most 
useful and convenient Telescope for Tourists and Sea-coast Visitors, &c. 

The Telescope can be used, without case or stand, as an ordinary Pocket 
or Sling Telescope. 

Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


ScienTIFIC INSTRUMENT MAKERS AND OPTICIANS TO THE QUEEN, 


ORN VIADUCT, E.C. 

BRANCHES: 45 CORNHILL ; 122 REGENT STREET ; 
Photographic Studio, Crystal Palace. 

TELEPHONE No. 6583. Telegraphic Address—"* NecreTT1, Lonpon.” 
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NATURAL I HISTORY MUSEUM. 
CROMWELL ROAD, LONDON, S.W. 
SWINEY LECTURES ON GEOLOGY in connection with the British 


Museum. 

Prof. H. ALLEYNE NICHOLSON, M.D., D.Sc., F.G.S., will deliver 
a Course of Twelve Lectures on “ The Microscope in Geology” (with 
special reference to the Structure and Origin of the Stratified Rocks). on 
MONDAYS, WEDNESDAYS, and FRIDAYS, at 3 p.m. beginning 
OCTOBER 6 and ending OCTOBER 31. 1890. ‘Adm'ssion to the Course 
free. 

By Order uf the Trustees, 
W. H. FLOWER, Director. 





“UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine will commence on OCTOBER 1. 
Introductory Lecture at 4 p.m., by Dr. THOMAS BARLOW, F.R.C.P. 

The Examinations for the Entrance Exhibitions will commence on SEP- 
rEMBER 23. 

Scholarships, Exhibitions, and Prizes of the value of £800 are awarded 
annually. 

In University College Hospital <bout 3000 In-patients and 35,000 Out- 
sr maa are treated during the year. Thirty-six appointments, eighteen 
eing resident, as House Surgeon, House Physician, Obstetric Assistant, 
&c., are filled up by competition during the year, and these, as well as all 
Clerkships and Dresserships, are open to Students of the Hospital without 
extra fee. 

Prospectuses, with full information as to Classes, Prizes, &c., may be 
obtained from the College, Gower Street, W.C. 


we WILLIAMS, M.D., Dean. 
J. M. . BORSEURCH, M. A. Seavtenp. 


DEPARTMENT OF SCIENCE AND ART. 
ROYAL COLLEGE OF SCIENCE, 
STEPHEN’S GREEN, DUBLIN. 


SESSION 1890-91. 


The Royal College of Science supplies Courses of Instruction in the 
Sciences applicable to the Industrial Arts, especially those which may be 
classed broadly under the heads CHEMICAL MANUFACTURES, EN- 
GIN EERING, and MINING. 

A Diploma of Associate of the College is granted at the end of the Three 
Years’ Course, the required conditions being complied with. 

Four Royal Scholarships, of the value of £50 yearly each, with free 
admission to the Lectures and Laboratories, are attached to the College. 
Two are offered for competition each year to Associate Students, not being 
Royal Exhibitioners, on the completion of their First Year’s Course. 

‘he Fees payable by Non-Associate Students are—£2 for each separate 
Course of Lectures, £1 for Half Course of Experimental Physics, or £10 for 
all the Lecture Courses of a Faculty, for the Session. 

FOR ANALYTICAL CHE MISTRY —£2 for a Special Course of One 
Month; £5 for Three Months; £9 for Six Months; £12 for the entire 
Session. 

FOR PHYSICAL LABORATORY—ér per Month (One Hour a Day); 
£2 for a Special Course of One Month ; £3 per Month for Six Hours a Day; 
or £6 for the Session (One Hour per D: ay). 

FOR ASSAYING—£s5 for Three Months; 49 for Six Months; £12 for 
the entire Session. 

FOR ZOOLOGICAL LABORATORY—£? for a Special Course of One 
Month; £3 for rst Medical or 2nd Arts Course Royal University of Ireland ; 
or £5 for a Special Course of Three Months. 

FOR BOTANICAL LABORATORY—Same as Zoological ore 

FOR DRAWING SCHOOL—£;3 for the Session ; £2 for One Term. 

The Chemical and Physical Laboratories and the Drawing Schools are 
open Daily for Practical Instruction. 





Mathematics, Me fhenion, and 
7 RT 1} Prof, H. Hennessy, F.R.S. 


Descriptive Geometry, “Drawing, ) Prof. Tuos. F. Picor,C.E.,M.R.1.A. 
Engineering, and Surveying ...f (Dean of Faculty for the Session. ) 

Chemistry, Theoretical 7 Prac- a ig Prof. W. N. HUartwey, F.R.S., 
tical; and Metallurgy ... . F.CS.. F.R 4. 


Physics, Theoretical and arse { ~— ar x Barrett, F.R.S.E., 


Geology.. 


Mining on Mineralogy ee Prof. J. P. O’Reitty,C.E., M.R.I.A. 
Botany .. « see eee eee Prof. ‘T. Jounson, B. "Sc., F.L.S 
ren ee et ee ee { ~— > C. Hapvon, M.A., F. 2. S., 


The Courses of Chemistry, Physics, Botany, and Zoology are recognized 
by the Royal University of Ireland, and Certificates of Attendance are 
granted to Medical and other Students attending the Courses, and the 
Chemical, Practical Botanical, and Zoological Laboratories. 

Programmes may be obtained on application at the College; or by letter 
ey to ‘‘ The Secretary, Royal College of Science, Stephen’s Green, 

ubdiin 
P The First Term of the Session will commence on MONDAY, OCTOBER 

» 1890. 

Note.—I/ntending Associate Students will be required to pass an 
Entrance Examination in Elementary Mathematics and Elementary 
Practical Geometry, as indicated on Page 5 of Programme, copies of which 
may be had on application from the Secretary. 


Prof. J. P. O’REILLY, Secretary. 





| LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH ROAD, 
BIRMINGHAM, 


Who last week sent to his subscribers Ophrydium versatile, with sketch 
and description. He also sent out Leptodora ey Fredericella sultana, 
Paludicella Ehrenbergi, Argulus foliaceus, Philodina roseola, Floscularia, 
Corethra plumicornis, M Melicerta ringens, Stephanoceros ; also Ameeba, 
Hydra, Vorticella, Crayfish, Dog-Fish, Amphioxus, and other Specimens 
for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


~ UNIVERSITY COLLEGE, LONDON. 
GEOLOGY. 


Prof. BONNEY, D Sc., F.R.S., will give an elementary Course of about 
Twelve Lectures on GEOLOGY ‘at 5 p.m., and a Course of about Sixty 
Lectures at 12 noon on TUESDAYS, W EDNESD AYs, and THURS- 
DAYS, beginning OCTOBER 7. 

Also a Course of about Eighteen Lectures on ECONOMIC GEOLOGY 
at 1 p.m. on MONDAYS, beginning OCTOBER 13. 

Special Instruction is given to Students preparing for the B.Sc. and other 
examinations. 


For further information apply to 
J. M. HORSBURGH, M.A., Secretary. 


KING’S COLLEGE, LONDON. 

A Course of ADVANCED PRACTICAL PHYSIOLOGY will com- 
mence early in OCTOBER, and meet twice a week during the Winter 
Session. 

The Course will include Experimental Work on Muscle and Nerve, the 
Heart, Circulation, Respiration, &c., Advanced Practical Chemical Physio 
logy and Practical Embryology. It will be suited for Candidates preparing 
for the B.Sc. and Interm. M.B. Examinations of the London University and 
for the Primary F.R.C.S. Examination. 

The Fee is £5 5s. 

Further particulars can be ascertained by applying to Prof. HALLI- 
BURTON, i in the he Phy siological Latoratory, King’ s College, London. 








VICTORIA UNIVERSITY. 


YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF SCIENCE, TECHNOLOGY, AND ARTS. 
The Seventeenth Session begins TUESDAY, OCTOBER 7, 1890. The 

Classes prepare for Professions, Commerce, and University Degrees in 
Arts, Science, and Medicine. The Physical, Chemical, Biological, and 
Engineering Laboratories, and the Weaving Sheds, Dye-house, and 
Printing Rooms will be open daily for practical work. 
The “~~ Prospectuses may be had free from the Secretary :— 
. For Regular Day Students. 

2. For Occasional and Evening Students. 

3. Classes in Civil, Mechanical, and Electrical Engineering. 

4. For Medical Students. 


ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 

The WINTER SESSION of 18 t will open on WEDNESDAY, 
OCTOBER 1, when the Prizes bg be distributed at 3 p.m. by Sir 
FREDERICK POLLOCK, Bart., M. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
£60 respectively, open to all first-year Students, will be offered for _»m- 
petition. The Examination will be held on September 26, 27, anc 29, 
and the subjects will be Chemistry and Physics, with either Physiology, 
Botany, or Zoology at the option of Candidates. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessionai Examinations, as also several Medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 

All Hospital Appointments are open to Students without charge. 

The Fees may be paid in one sum or by instalments. Entries may te 
made separately to | ete or to "Hospital Practice, and special arrange- 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 

Prospectuses and all particulars may be obtained from the Medical Secre- 


tary, Mr. Gzorcz RENDLE. 
E. NETTLESHIP, Dean. 
G. H. MAKINS, Vice-Dean. 


GEOLOGICAL SOCIETY OF LONDON. 


The Office of ASSISTANT SECRETARY to the Society being 
VACANT, the Council are prepared to receive Applications for the Post. 
Amongst the essential qualifications are Literary Habits, a knowledge of 
Latin, French, and German, and considerable Geological information. 

A Schedule of Duties, &c., may be x mune from the SECRETARIES 
Geological Society, Burlington House, W. 

Applications to be sent in on or before OCTOBER 15. 
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GUY’S HOSPITAL MEDICAL SCHOOL. 


The WINTER SESSION commences on WEDNESDAY, OCTOBER :t. 
The Hospital contains 695 Beds, of which 500 are in constant occupation. 
Special Classes are held for Students preparing for the Examinations of the 
Galender of London, and other Higher Examinations. 
APPOINTMENTS. — All Hospital Appointments are made strictly in 
accordance with the merits of the Candidates, and without extra payment. 
ENTRANCE SCHOLARSHIPS in September 1890.—Two Open 
Scholarships in Arts, one of the Value of roo Guineas, open to Candidates 
under 20 Years of Age ; and one of 50 Guineas, open to Candidates under 25 
Years of Age. Two Open Scholarships in Science, one of the Value of 125 
Guineas, and another of 50 Guineas, open to Candidates under 25 Years of 


e. 

PRIZES are awarded to Students in their various years, amounting in 
the aggregate to more than £300. 

DENTAL SCHOOL.—A Dental School is attached to the Hospital. 
which affords to Students all the instruction required for a Licence in Dental 


Surgery. 

COLLEGE.—The Residential College accommodates about Fifty Students 
in addition to the Resident Staff of the Hospital. It contains a large Dining 
Hall, and Reading Rooms for the use of the SrupENTs’ Cius. 

For Prospectus and further information apply to the Dean, Dr. Perry, 
Guy’s Hospital, London, S.E. 





OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 
PROSPECTUSES for :— 


I.—DAY CLASSES. 
IIl.—DEPARTMENT of MEDICINE. 
IIl.—DENTAL DEPARTMENT. 
1V.—PHARMACEUTICAL DEPARTMENT. 
V.—DEPARTMENT for WOMEN. 
VI.—EVENING CLASSES. 
VIIL—SCHOLARSHIPS and EXHIBITIONS (£12 to £100 per 


annum). 


May be obtained at Mr. Cornisn’s, St. Ann’s Square, Manchester ; or on 
application to the Registrar. 


HENRY WM. HOLDER, M.A., Registrar. 


ST. ANDREWS UNIVERSITY. 
UNIVERSITY COLLEGE, DUNDEE. 
SESSION 18a0-91. 


PrincipaL—W. PETERSON, M.A. Edinburgh and Oxford ; 
LL.D. St. Andrews. 


DEPARTMENT OF ARTS AND SCIENCE, 

Mathematics and Natural Philosophy—Prof. J. E. A. Sreccanr, M.A, 
Assistant Lecturer and Demonstrator—Mr. J. M‘Cowan, M.A., B.Sc. 

Classics and Ancient History—Tue Principat. Assistant Lecturer—Mr. 
RicHArD N. Bianpy, M.A. 

English Language and Literature—Prof. W. S. M’Cormick, M.A. 

Logic—Mr. RicHarp N. Bianpy, M.A. 

Fine Art—Miss Patti Jack. 

Modern Languages—M. Henri Durvac. 

Chemistry—Prof. Percy F, FRANKLAND, Ph.D., B.Sc. Assistant Lec- 
turers and Demonstrators—Mr. F. J. Hamsty, F.C.S., and Mr. J. R. 
AprL_EYARD F.C.S, 

Engineering—Prof. J.-A. Ew1nc, 
Mr. THomas ReErp. . 

Drawing—Mr. Tuomas Rap. 

Natural History—Prof. D’Arcy W. THompson, B.A. 

Botany (Summer Session)—Prof. Patrick GEDDEs. 
A. HERBERTSON. 

Physiology—Prof. E. WaymouTH Ret, B.A., M.B. 


DEPARTMENT OF MEDICINE. 
Chemistry —Prof. Percy F. FRANKLAND, Ph.D., B.Sc., and Demonstrators. 
Anatomy—Prof. A. M. Paterson, M.D. Demonstrator—Dr. Davip GREIG. 
Physiology—Prof. E. Waymoutu Rerp, B.A., M.B, 
Natural History—Prof. D, W. THompson, B.A. 
Botany—Prof. P. GEppEs and Demonstrator. 
Practical and Operative Surgery—Dr. MacEwan. 
Clinical Medicine—The Physicians of the Royal Infirmary. 
Clinical Surgery— The Surgeons of the Royal Infirmary. 

Roya InFirMary.—The Infirmary contains 250 Beds, including a 
Special Ward for the treatment of Children’s Diseases. Clerks and Dressers 
are attached to the Physicians and Surgeons. 

Clinical Instruction is also given at the Royal Asylum, Dundee. 

_ GRADUATION IN ARTS AND ScigNcE.—The Systematic Instruction given 
in the above Subjects is such as is required for the Degrees of B.Sc. and 
D.Sc. of the University of St. Andrews; for Two of the Three Years of 
Study required for Graduation in Science in the University of Edinburgh 
for the L.L.A. Certificate for Women; for the Matriculation and fuarth 
Examinations in Arts and Science of the University of London. 
_ The Laboratories of the College afford every facility for Practical Inst-uc- 
tion in Chemistry (including Dyeing and Bleaching) Mechanics, Physics, 
Engineering (Mechanical and Civil), Electricity, Drawing, Natural History, 
Botany, Anatomy, and Physiology. 

GraDvATION 1N MEDICINE.—Students proceeding to the Degrees of St. 
Andrews or any other Scottish University can now complete the first two 
years of their Curriculum by attendance on the Classes-of the Medical 
Department. 

The SESSION will COMMENCE on TUESDAY, OCTOBER 14. The 
ANATOMY ROOMS will REOPEN for Practical Work on WEDNES- 
DAY, OCTOBER x. All further information may be had from the 
CALENDAR, or on application at the College. 

G. W. ALEXANDER, M.A., Secretary. 





B.Sc., F.R.S. Assistant Lecturer— 


Demonstrator—Mr. 


er 


| objects. 
| General of Patents on the 13th of August last, and is now 


NEW INVENTIONS. 


Her Majesty’s Royal Letters Patent have been granted to 
the inventor of a wonderful as well as useful little appliance. 
This is a Pocket Microscope and Floriscope combined, about 
3 inches in length, and 1} inch square. It is constructed upon 
an entirely new principle, and has a magnifying power and de- 
finement superior to some of the most elaborate and expensive in- 
struments, and yet so simple that any school-boy or girl can use it. 
Its magnifying power is registered as 150 diameters, or 22°500 
surfaces, and distinctly shows all the thousands of different 
kinds of animalcula in water, &c., or any other microscopic 
This new patent was sealed by the Comptroller 


offered to the public at the nominal price of Is. each, and sent 
free by parcel post upon receipt of postal order value One 
Shilling—stamps not taken—with a 12 page pamphlet of in- 
structions for use, and a large double sheet of engravings in 
black and gold (with key) free. The Inventor and Manufac- 
turers also guarantee that in any case where the instrument is 
not approved of and returned within reasonable time, that a 
postal note value 1s, will be forwarded by return of post. The 
medical profession, chemists, schoolmasters, teachers and stu- 
dents, as well as parents and guardians, should send for one on 
approval. This is no foreign rubbish, but of good English 
workmanship throughout. Address: Conway, RAE & 
Conway, The Premier Patent Microscope Depét, Stafford 
Street, Birmingham. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public — and Railway Companies throughout 
reland. 
It writes almost instantly full black. 


Does not corrode Steel Pens. 
Iscleanly to use, and not liable to Blot. 


Flews easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 

Can be obtained in London, through Messrs. BarcLay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 

BEWLEY & DRAPER (Limited), Dublin. 


THE AGRICULTURAL COLLEGE, . 


ASPATRIA. 
Principac—DR. H. J. WEBB, B.Sc. 

Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


NEWNHAM STUDENT, Nat. Sci. Tripos, 
1890, desires a Post to assist in Scientific Work, Practically, or as 
Secretary and Amanuensis. Subjects: Physiology, Chemistry, and 
Botany. Would undertake Private Coaching or Science Mistress-ship in 
School.—Address, G. M. W., 219 Edgware Road, W. 








F.H. BUTLE R, M.A. Oxon., Assoc.R.S. Mines, 


NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recently received :—Fine Zeolites, Manganite, Coveilite, French Chessy]- 
ite, South African Gold Ores, Banded Agates, Cornish Rhombohedral Cal- 
cites, and numerous Vesuvian Minerals—many from old collections; also, 
the rare Eocene Terebratula bisinuata from the London Clay, Hampshire ; 
some remarkably perfect Crag Fossils, and new Chalk Sponges and Polyzoa. 
A selection of recent Shells, Corals, and general Natural History Objects 
on view. Palzontological Memoirs by Forbes, Searles Wood, Morris and 
Lycett, Edwards and Haime, Davidson, and others. 


FRY’S 


Pure Concentrated 
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Gold Medal 
awarded to 
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Kirke's Handbook of Physiology. 


Twelfth Edition. 


A HANDBOOK oF PHYSIOLOGY. 


By W. MORRANT BAKER, F.R.C.S., 


Surgeon to St. Bartholomew's Hospital, Examiner in Surgery at the Royal 
College of Physicians ; 


With 500 Illustrations, Crown 8vo, 14s. 


AND 
VINCENT DORMER HARRIS, M.D.Lond., 


Demonstrator of Physiology at St. Bartholomew's Hospital. 


JOHN MURRAY, Albemarle Street. 
DIGEST OF MR. HERBERT SPENCER’S WORKS. 
Second Edition now ready, 8vo, Cloth, Price rss. 
AN EPITOME OF THE SYNTHETIC 


PHILOSOPHY. By F. ts COLLINS. With a Preface 
by HERBERT SPENCE 


**]I have read portions taken at  eniene here and there, and have found 
them very well done.”—Mr. SpENcER in Preface. 


WILLIAMS & NORGATE, London and Edinburgh. 





Just Published, Price 4d. 


WILLIAM WESLEY AND SON’S 
NEW CATALOGUE 


GEOLOGY, MINERALOGY, PALAONTOLOGY, 
ASTRONOMY AND MATHEMATICS, 
PHYSICS, CHEMISTRY, ELECTRICITY. 


WILLIAM WESLEY & SON, 28 Essex Street, Strand, 
London. 


SPECTROSCOPES & SPECTROMETERS 
TELESCOPES OR LABORATORY USE, 


With ‘* Rowlands’s’’ Metal Gratings, or with Prisms of every Description. 








DISK PRISMS AND MOUNTINGS 
For Photographing the Stars on Secchi’s Plan. 


A. HILGER, 
Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD ROAD, 
Lonpon, N.W. 








GOLD MEDAL, Highest Award, Inventions Exhibition, 
1885. 








Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c 


Mathematical, pom and Surveying Instruments 
f every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


F. S. obtained the only Medal in the Great Exhibition of 1862 for 
metiees of Construction of Mathematical Instruments, and the only 


i 
| BOOKS ge SALE 


MACMILLAN & BOWES, 
CAMBRIDGE. 


POSS SSSSSESSSESHSCSSCSSCOOOS 


Lecture Notes: (1) Statics; (2) Hydrostatics and Hydrody- 
namics ; (3) Dynamics of a Point and of a Rigid Body ; 
(4) Solid Geometry ; (5) Integral Calculus, Differential Cal- 
culus ; (6) Differential Calculus ; (7) Undulatory Theories ; 
(8) Geometrical Optics, Optical Instruments ; (9) Planetary 
Theory; (10) Newton, Section XI., Lunar Theory; 
(11) Plane Astronomy. 11 Vols., 4to, £2 2s. 

These notes were taken by A. H. Locock (Wrangler, 1852) from William 

Hopkins’s Lectures. 

Maseres. Scriptores Logarithmici ; or, A Collection of Tracts 
on the Nature and Construction of Logarithms : together 
with some Tracts on the Binomial Theorem and other Sub- 
jects connected with the Doctrine of Logarithms. 6 Vols., 
4to, Calf. 1791-1807. £6 6s. 

A most important and scarce work. Contains reprints of various works by 

Kepler, Mercator, John Wallis, Lord Napier, Jas. Gregory, Halley, Ber- 

nouilli, Euler, De Moivre, Ricci, Leibnitz, Sir I. Newton, Hutton, Fermat, 


and others. Each volume is prefaced by an introduction by Francis 
Maseres, describing the works printed. 


Mathematical Monthly, the. Edited by J. D. Runkle. Com- 
plete in 3 Vols. Roy. 8vo. Cambridge, Mass., 1859-61. 
38s. 

This journal, now scarce, was discontinued at the time of the American Civil 
War. Cont: 1ins contributions by P. E. Chase, G. P. Bond, Prof. Peirce, W. D. 
Henkle, Elias Loomis, S. Newcomb, A. Cayley,'J. E. Oliver, T. H. Safford, 
W. Watson, E. B. Elliot, Chauncey Wright, W. Chauvenet, W. Ferrel, 
Matthew Collins, C. H. Davis, and others. 

Messenger of Mathematics, the Oxford, Cambridge, and Dublin ; 
a Journal supported by the Junior Mathematical Members 
of the Three Universities. 5 Vols. 1862-71. Scarce. 
4445. 

Contributors : O. Airy, J. Casey, A. Cayley, W. K. Clifford, J. Cockle, A, 
H. Curtis, P. Kelland, C. W. Merrifield, P. G. Tait, C. Taylor, I. Tod- 
hunter, R. Tucker, J. J. Walker, W. A. Whitworth, J. M. Wilson, and 
others. A complete set of this journal. 

Messenger of Mathematics [Vew Series]. Edited by W. A. 
Whitworth, J. W. Lewis, C. Taylor, R. Pendlebury, and 
J. W. L. Glaisher. Vols. I.-XIX. 1872-90. £9 19s. 6d. 

Contributors : J. C. Atoms, Pe Cayley, w 4 Cockle, G. H. Darwin, E. B. 
Elliott, R. W. Genese, J. W. L. Glaisher, A. G. Grecnhill, A. Hall, Ww. > 
H. Hudson, W. W. pF eat P. Mansion, C. W. Merrifield, T. Muir, R 
Pendlebury, R. Rawson, W. Shanks, (. G. Stokes, J. J. Sylvester, H. W. 
L. Tanner, C. Taylor, W. A. Whitworth, M. M. U. Wilkinson, and many 
others. 

Quarterly Journal of Pure and Applied Mathematics. Edited 
by Profs. J. J. Sylvester, G. G. Stokes, and A. Cayley ; N 
M. Ferrers and M. Hermite. Complete from Vol. 
I.-XXIV. 1858-90. £30. 

Complete sets of this important journal are difficult to procure. 

Cambridge Mathematical Journal. Edited by D. F. Gregory 
and R. Leslie Ellis. 4 Vols. 1839-45. £8 8s. 

Cambridge and Dublin Mathematical Journal. Edited by Sir 
Wm. Thomson and N, M. Ferrers. 9 Vols. 1846-54. 
4M IIs. 

Royal Society of London. Proceedings, Complete from No. 1 
[Vol. VII., 1854] to No. 270 [Vol. XLIV., 1888]. £6 Ios. 


A complete set of this journal to June 1888. 


Royal Society Catalogue of Scientific Papers, 1800-73. 8 Vols., 
4to, Cloth (Vol. I., Half Morocco). £5 11s. 6d. 

Taylor’s Scientific Memoirs, selected from the Transactions of 
Foreign Academies of Science and Learned Societies, and 
from Foreign Journals, First Series, August 1836 to 
September 1852. 5 Vols., Half Calf. New Series, Natural 
History, Parts 1-4; Natural Philosophy, Parts 1-4. 
45 I0s. 


A complete set of this valuable work. 

Tartaglia, N. [d. 1557]. La Nova Scientia con una gionta al 
terzo libro, Title, Preface, 4-ll. + fos. 1-32, 1558; 
Quesiti et inventioni diverse, fos. 5-94 ; Regola generale di 
solevare ogni fondati nave & navilii con Ragione, sigs. A-H 
in 4’s, Small 4to, Green Morocco, Gilt Leaves. Vinegia, 
1562. 28s. 





Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 





Very good copies of these scarce works. 
Catalogue 230, free on Application. 
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NEWTON & CO., 


SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT. 


Makers of every descrip- 
tion of OPTICAL and 
PHYSICAL APPARA- 

&.TUS of the highest. class, 
for Colleges, Institutions, 
&c. 

Catalogue of 
OPTICAL LANTERNS, 
PROJECTION APPA- 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE OF 
} SCIENTIFIC APPARATUS, 
3 , 144 pages, 6d. 
WIMSHURST ELECTRICAL MACHINE. 


Best Quality, 15 in., £5; 18-in., £6 tos. As made for the Science and Art 


Department, and the Universities of Oxford, Cambridge, and London. 


3 FLEET STREET, TEMPLE BAR, LONDON, E. C. 





JOHN J. GRIFFIN & SONS, Ln, 


PHOTOGRAPHIC DEPARTMENT. 


Now REeEapy, 
Complete I/lustrated Catalogue of 
CAMERAS, LENSES, MATERIALS, 
DRY PLATES, CHEMICALS, &c. 


Post Free, upon Application. 


Well-fitted Dark Room for Use of Amateurs. 


Free Instruction to Beginners. 





A 


22 GARRICK STREET, COVENT GARDEN, LONDON, bedstead 


~ RUDOLPH KOENIG 


(DR. PHIL.). 


ACOUSTICAL INSTRUMENTS 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND. 
NEW ILLUSTRATED CATALOGUE, 


Containing Price Lists in French, English, and German. 100 Pages 
132 Engravings. Post Free, 3 Francs. To Scientific Institutions Free. 


Paris—27 Quai d’Anjou—Paris. 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 

DENT’S NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES WATCHES and CLOCKS at 
“ REDUCED PRICES, sent post 
&% free on application to E. DENT 
RY a AND CO., Makers to the Queen, 
61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE. 

TO SCIENCE LECTURERS. 

See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by W. Lant Carpenter, Esq., Prof. Forses, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. ‘Grand Results. Docwra Triple, 
Prize Medal, Highest Award. Supplied tothe Royal Polytechnic Institution, 
Dr. H. GRATTAN Gutnngss, &c, Patent Pamphagos Lantern Science <r seem 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalo 


F sab Pages, 1s. ; Postage, sd. Smaller do., 6d. het hlets Free. HUGH s, 
pecialist, Brewster House, Mortimer Road, Kin d, N. 











SOUTHALL BROS. & BARCLAY’S 


SPECIALLY PREPARED 


MICROSCOPIC PREPARATIONS. 


CHEMICAL REAGENTS, STAINING FLUIDS, MOUNTING 
MEDIA, CEMENTS, VARNISHES, &c., &c., 
FOR USE IN 
PRACTICAL BOTANY, ZOOLOGY, HISTOLOGY, 
And every Branch of 
PRACTICAL MICROSCOPY. 


(Makers of the Specialities referred to by Prof. Hillhouse in his edition of 
Strasburger’s ‘‘ Practical Botany.’’) 


Glass Slips, Cover Glasses, Forceps, Needles, Dissecting Knives, Razors, 
Scissors, Beakers, Flasks, Specimen Bottles and Tubes, in great variety. 
Microscopes by the principal Makers. 


Price Lists may be had on afflication. 


SOUTHALL BROS. & BARCLAY, 


CHEMICAL APPARATUS DEPARTMENT’, 
DALTON STREET, BIRMINGHAM. 


KING, MENDHAM, & Co., 


Electrical Suedienen 
AND 
Manufacturing Electricians. 


SpectaLities.—K.M.B. Pocket Galvanometer, 
12s. od., post free. Testing Instruments for 
Science Teachers, Wimshurst Machines of highest 
efficiency, School Apparatus for Static and Voltaic 
Experimental Purposes, Batteries and Electrical 
Fittings of every description. 


Western Electrical \ Works, Bristol. 


ILLUSTRATED CaTauocus, 12, Post FREE, 44d. 
MINERALOGY. 
SAMUEL HENSON, 


907 REGENT STREET, LONDON, W. 

ESTABLISHED 1840. Late 277 STRAND. 

Mr. HENSON has now on hand some very fine Mineral 
Specimens, Carved Precious Opals,and Moonstones ; also some 
beautiful Slabs of Polished Agates, Thulite, Microcline, &c. &c. 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 

CHISELS, and BLOWPIPE APPARATUS. 
Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Lessons given. Catalogues Free. 


MINERALOGY AND GEOLOGY. 


Special anes of First Order of Merit, Melbourne, 
88-89, for Collections, &c. 


pee. : IGHT OTHER First Crass Prize MEDALS. 

Special Collections for Students, Lecturers, and Museums. 
NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 
—Apparatus and Appliances—Minerals for Chemical Purposes— 
Cabinets—Hammers—Mineral Specimens—Meteorites—Blowpipe 

Apparatus—Rocks, &c. NOW READY, FREE. 
THE LARGEST STOCK & VARIETY IN ENGLAND. 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. _ 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. ; 
200 ditto, 50s. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C, 
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MESSRS, MACMILLAN AND CO.’S NEW BOOKS. 


PRINCIPLES OF ECONOMICS. By 


ALFRED MarsuHatt, M.A., Professor 


of Political Economy in the University of Cambridge, Fellow of St. John’s College, Cambridge, sometime Fellow of Balliol 


College, Oxford. 2 Vols. 8vo. 


Vol. I. Price 12s. 6d. net. 


The 7mes says :—‘‘ Prof. Marshall’s great treatise on economic science bids fair to take tor the present generation the place 


which Mill’s work took for the generation of forty years ago.”’ 


THE THEORY OF LIGHT. 


Dublin ; Lecturer in Mathematics and Mathematical Physics, University College, Dublin. 


By Tuomas Preston, M.A. Trinity College: 


8vo, 12s. 6d. 


The Scotsman says :—‘‘ His book is a lucid, concise, and admirably arranged epitome of all that has been done to found and 


extend the wave-theory of light.” 


PROFESSOR OSTWALD’S NEW WORK ON PHYSICAL AND THEORETICAL CHEMISTRY. 


OUTLINES OF GENERAL CHEMISTRY. 


Translated, with the Author’s sanction, by JAMES WALKER, D.Sc., Ph.D., 


of Chemistry in the University of Leipzig. 


Assistant in the Chemical Department, University of Edinburgh. 


By WILHELM OstwaLp, Professor 


8vo, Ios. net. 


The 7%mes says :—‘‘ One of the most important features of this treatise is the prominence it gives to the exposition of what 
the author calls the epoch-making theories of solution and electrolytic dissociation, due respectively to Van’t Hoff and Arrpenius.” 


HAND-BOOK OF FIELD AND GENERAL ORNITHOLOGY: A Manual 


of the Structure and Classification of Birds. 


With Instructions for Collecting and Preserving Specimens. 


By Prof. 


ELLIOTT COUES, M.A., M.D., &c., Vice-President of the American Ornithologists’ Union ; Foreign Member of the 


British Ornithologists’ Union ; Corresponding Member of the Zoological Society of London, &c. 


Svo, 10s, net. 


Profusely Illustrated. 


The Zimes says :—‘‘ This combines a manual of the structure and classification of birds, with instructions for observing their 


habits in the field, and collecting and preserving specimens. 


It should be mentioned that this is substantially a new edition of those 


portions of the same author’s ‘ Key to North American Birds,’ which have not less interest for the British than for the American 


public.” 


The Scotsman says :—‘‘ A work of the highest repute in its own branch of study. ... 


English naturalists cannot but be 


highly gratified at the appearance of this edition, which makes accessible to them one of the best books written upon the practical 


” 


work of collecting and arranging birds, 


CLASS-BOOK OF GEOLOGY. 


SECOND AND CHEAPER EDITION. 


By 


ARCHIBALD GEIKIE, F.R.S., Director- 


General of the Geological Survey of the United Kingdom, and Director of the Museum of Practical Geology, London ; 


formerly Murchison Professor of Geology and Mineralogy in the University of Edinburgh. 


With numerous Illustrations. Crown 8vo, 4s. 6d. 


CHRONOLOGICAL OUTLINES OF ENGLISH LITERATURE. 


FREDERICK RYLAND, M.A., late Scholar of St. John’s College, Cambridge. 


Second and Cheaper Edition. 


By 


Crown 8vo. 6s. 


NATIONAL LEPROSY FUND. 
H R.H. The Prince of Wales, K.G., President. 


JOURNAL OF THE LEPROSY INVESTIGATION COMMITTEE. Edited 


by PHINEAS S. ABRAHAM, M.A., M.B., B.Sc., F.R.C.S.1I., Medical Secretary to the Committee. 
MACMILLAN AND CO., LONDON. 


1890. 8vo, 2s. 6d., net. 


No. 1, August 





Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- | 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCGOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 





London Wall, London, and 52 Princess Street, Manchester. 


HOLLOWAY'S OINTMENT emeataneta 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS, If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled 





OSTEOLOGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List, Three Stamps. 





WIMSHURST MACHINE. 


Works in any Weather. Size giving 4: Sparks, £4 10s. 
ACOUSTIC APPARATUS. 


CHEAP 


SCHOOL APPARATUS. 


Approved by Science and Art Depariment. 


CATALOGUES FREE. 


EARVEWY @ PEASE. 
6 CHARING CROSS ROAD, W.C. 
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MESSRS. MACMILLAN & CO.’S PUBLICATIONS. 


HUMAN SCIENCES. 
MENTAL AND MORAL PHILOSOPHY | 


(continued). 
FORMAL LOGIC, Studies and Exercises in. In- 


cluding a Genenllestion of Logical Processes in their Application 
to Complex Inferences. By JOHN NEVILLE KEYNES, M.A. 
Second Edition, Revised and Enlarged. Crown 8vo. tos. 6d. 


PSYCHOLOGY. By James McCosu, D.D., Presi- 
dent of Princeton College. Crown 8vo. 
I. THE COGNITIVE POWERS. 6s. 6d. 
II. THE MOTIVE POWERS. 6s. 6d. 


FIRST AND FUNDAMENTAL TRUTHS: being 


a Treatise on Metaphysics. By the same Author. Extra Crown 8vo. gs. 


MORAL AND METAPHYSICAL PHILOSOPHY. 


By F. D. MAURICE, M.A.., late Professor of Moral Philosophy in the 


University of Cambridge. Vol. I.—Ancient Philosophy and the First 
to the Thirteenth Centuries. Vol. II1.—Fourteenth Century and the 
French Revolution, with a glimpse into the Nineteenth Century. Fourth 
Edition. 2Vols. 8vo. 16s. 


A TEXT-BOOK OF DEDUCTIVE LOGIC FOR 


THE USE OF STUDENTS. By P. K. RAY, D.Sc., Professor of | 
Logic and Philosophy, Presidency College, Calcutta. Fourth Edition. | 


Globe 8vo. 4s. 6d 


THE METHODS OF ETHICS. By Henry 
SIDGWICK, LL.D., D.C.L., Knightbridge Professor of Moral Philo- 
sophy in the University of Cambridge. Fourth Edition. 8vo, 14s. 


OUTLINES OF THE HISTORY OF ETHICS 


FOR ENGLISH READERS. By thesame Author. Second Edition, | 


Revised. Crown8vo. 3s.6d. 


THE LOGIC OF CHANCE. An Essay on the 


Foundations and Prevince of the Theory of Probability, with Special 
Reference to its Logical Bearings and its Application to Moral and 
HN 


Social Science. By JO VENN., F.R.S., Examiner in Moral | 
Philosophy in the University of London. Third Edition, Re-written | 


and greatly Enlarged. Crown 8vo. tos. 6d. 


SYMBOLIC LOGIC. By the same Author. Crown 
8vo. 10s. 6d. 


THE PRINCIPLES OF EMPIRICAL OR IN- | 


DUCTIVE LOGIC. Bythe same Author. 8vo. 18s. 


POLITICAL ECONOMY. 
CAPITAL AND INTEREST. A Critical History 


of Economical Theory. By EUGEN V. BOHM-BAWE RK, Professor 
of Political Economy in the University of Innsbruck. ‘Translated, with 
a Preface and Analysis, by Witt1am Smart, Lecturer on Political 
Economy in Queen Margaret College, Glasgow. 8vo. 14s. 


THE CHARACTER AND LOGICAL METHOD 
OF POLITICAL ECONOMY. fy J. E. CAIRNES, LL.D. 
_rown ovo. 1S. 


SOME LEADING PRINCIPLES OF POLITICAL | 


ECONOMY NEWLY EXPOUNDED. By the Same. 8vo. 14s. 


GUIDE TO THE STUDY OF POLITICAL 
ECONOMY. By Dr. L. COSSA. Translated. With a Preface by 
W.S. Jevons, F.R.S. Crown 8vo. 4s. 6d. 

POLITICAL ECONOMY FOR BEGINNERS, 


WITH QUESTIONS. By Mrs. HENRY FAWCETT. Seventh 
Edition. 18mo. 2s. 6d. 


A MANUAL OF POLITICAL ECONOMY. By | 


Right Hon. HENRY FAWCETT, F.R.S. Seventh Edition, Revised, 


with a Chapter on “‘State Socialism and the Nationalizationof theLand,” | 


andan Index. Crown 8vo. 12s. 6d. 


AN EXPLANATORY DIGEST OF THE ABOVE. 
By C. A. WATERS, B.A. Crown 8vo. 2s. 6d. 


WEALTH AND PROGRESS. A Critical Exa- 


mination of the Wages Question and its Economic Relation to Social | 
Reform. By GEORGE GUNTON. Crown 8vo. 6s. 


POLITICAL ECONOMY (continued). 
THE CONFLICTS OF CAPITAL AND LABOUR. 


Historically and Economically considered, being a History and Review 
of the Trades Unions of Great Britain, showing their Origin, Progress, 
Constitution, and Objects, in their varied Political, Social, Economical, 
= Industrial Aspects. By GEORGE HOWELL, M.P. Second 


Edition, revised. Crown 8vo. 75. 6d. 


PRIMER OF POLITICAL ECONOMY. By W. 
STANLEY JEVONS, M.A., LL.D., F.R.S. 18mo. 15. 


THE THEORY OF POLITICAL ECONOMY. 


3y the same Author. Third Edition, Revised. 8vo. 10s. 6d. 


THE SCOPE AND METHOD OF POLITICAL 
ECONOMY. By J. N. KEYNES, M.A. [/n preparation. 


THE ECONOMICS OF INDUSTRY. By A. 
MARSHALL, M.A., Professor of Political Economy in the University 
of Cambridge, and MARY P. MARSHALL. ExtraFcap. 8vo. 2s. 64. 

PRINCIPLES OF ECONOMICS. By ALFRED 
MARSHALL, M.A., Professor of Political Economy in the University 
of Cambridge, Fellow of St. John’s College, Cambridge, sometime 
Fellow of Balliol College, Oxford. 2vols. 8vo. Vol. I. price ras. 6d. 
net. 

A DICTIONARY OF POLITICAL ECONOMY. 
By various Writers. Edited by R. H. INGLIS PALGRAVE, F.R.S. 

[Part 1., January 1891. 

THE PRINCIPLES OF POLITICAL ECONOMY. 

By HENRY SIDGWICK, M.A., LL.D., Knightbridge Professor of 


Moral Philosophy in the U niversity of Cambridge. Second Edition, 
Revised. 8vo. 16s. 


FIRST LESSONS OF POLITICAL ECONOMY. 
* By FRANCIS A. WALKER, M.A. Crown 8vo. 5s. 


A BRIEF TEXT-BOOK OF POLITICAL 


ECONOMY. By the same Author. Crown 8vo. 6s. 6d. 
POLITICAL ECONOMY. By the same Author. 


Second Edition, Revised and Enlarged. 8vo. 12s. 6d. 


THE WAGES QUESTION. By the same Author. 


145. 


ALPHABET OF ECONOMIC SCIENCE. By 
PHILIP H. WICKSTEED, M.A. Part I.—Elements of the Theory 
of Value or Worth. Globe 8vo. 2s. 6d. 


LAW AND POLITICS. 


THE SWISS CONFEDERATION. By Sir F. 
ADAMS and C. CUNNINGHAM. 8vo. 14s. 

ESSAYS ON ANGLO-SAXON LAW. _ Contents: 
regen Saxon Law Courts, Land and Family Law, and Legal Procedure. 


THE STUDENT'S GUIDE TO THE BAR. By 
WALTER W. R. BALL, M.A., Fellow and Assistant Tutor of Trinity 
College, Cambridge. 4th Edition, Revised. Crown 8vo. 2s. 6d. 


HISTORY OF PROCEDURE IN ENGLAND 
FROM THE NORMAN CONQUEST. The Norman Period, 1066- 
1204. By MELVILLE M. BIGELOW, Ph.D., Harvard University. 
8v>. 16s. 

THE AMERICAN COMMONWEALTH. By 
JAMES BRYCE, M.P, D.C.L., Regius Professor of Civil Law in the 
University of Oxford, Two Volumes. Extra Crown 8vo. 25s. Part I. 
The National Government. Part II. The State Governments. Part 
I1I. The Party System. Part IV. Public Opinion. Part V. Illustra- 
tions and Reflections. Part VI. Social Institutions, 


OUR NATIONAL INSTITUTIONS. 
Sketch for Schools. By ANNA BUCKLAND. 
18mo. Is. 

INTRODUCTION TO THE STUDY OF THE 
LAW OF THE CONSTITUTION. By A. V. DICEY, B.C.L., 
Vinerian Professor of English Law in the University of Oxford. 3rd 
Edition. 8vo. 12s. 6d, 


A Short 
With Glossary. 


MACMILLAN AND CO., LONDON. [8] 
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TRADE 
MARK 


‘There can be no doubt of the merits of Messrs. 
pm unsurpassable, and the garments are so fashioned as to fit every part of the body (a feature worthy of 
all praise). We are glad to see there are manufacturers like Messrs. ‘en who give attention to 





Forsyth’ s Hygienic Under-wear. 


“HYGIENIC” 


WOOLLEN SYSTEM OF UNDER-WEAR. 


For Ladies, 


ost free. 


As Manufactured and Exhibited by us at the 
INTERNATIONAL EXHIBITION, GLASGOW. 


FORSYTH 


(Please name this paper) 


producing articles of such indisputable sanitary worth.”—WaAitehal/ Review 


Gentlemen, and Children. 


SAMPLES AND ILLUSTRATED PRICED CATALOCUES, 


containing Full Particulars, sent on Receipt of Inquiry, 


RENFIELD STREET, 
,;GLASGOW . 


The material is 


** Messrs. Forsyth’s manufactures de- 
monstrate that in adopting the all-wool 
system of clothing we need not necessarily 
look to foreign markets for our supplies; 
but that sanitary under-wear, having the 
high recommendation of finish and « gt uals ‘ts 
is now produced at home.” — British 
Medical Journal. 

‘The samples from this firm are emi- 
nently satisfactory, and have a smoothness 
of texture which prevents any irritating 
friction, and from the unshrinkable nature 
of the material will be found far more 
useful for under-wear than most ordinary 
flannels. They are very gratifying ex- 
amples of home manufacture.” —Lancet. 

“In the garments made by Messrs. 
Forsyth the purity is beyond question, 
and the purchaser has a guarantee of their 
sound wearing qualities, while the un- 
shrinkable nature of the goods, and the 
great attention to the matter of finish, 
afford to wearers a great degree of com- 
fort, and medical men have not been slow 
to appreciate for themselves and for their 
patients the benefit of the woollen goods 
supplied by this firm.” —/ea/th. 








6 

OTTO" | 
GAS-ENGINE.| 
34,000 SOLD. 


BOROSSLEY Si; 


2-MAN TO 200 H.P. 





Se 883 3 
#3 8343 Be 
= LN ys e a @ 
= 2, SQ we 
a2 fs 2B = 2 
2 > ae 
PS. Fe = 
ea SSPO mg 
a2 oss & fas) 
ra eS 
mea | see = 
F aaa S33) 
Oo. S Sle ee s 
Boe S.8 2! pq B 
ees GSR 3 
2B sg 48 
2y ey a a 
52 <n a 
o3 Sex Q o 
om SsPa oo & 
= = 35 =” 
ad S a] 
ee SSsy 





NEW, RARE AND INTERESTING MICROSCOPIC 0 JECTS. 


Type Slide of 100 Diatomacezx, a list *: names 


Pollen 72 situ on Stigma, (Enothera 
Lieberkuhn Glands in Human Intestine 
Water Scorpion (Nefa cinerea) a 
Section of Amphioxus, through Pharynx 
Pleurosigma angulatum—test object, dry... 


Scales of Podura | (Lepidocyrtus curr ricollis)—test object, ‘dry «. ose 


Sporocarp of Pilularia, Microspores and Macrospores 


Acarus of Itch (Sarcoftes scabeii), Male and Female on “One Slide se 


Meibomian Glands in Section of Human Eyelid .. 


8 





coasceocco® 


ne 


| Type Slide of Eggs of Butterflies, Moths, &c., with list ofmames ... 1 
| New and very fine Slide, containing about 200 various pie ns 
from St. Peter, Hungary... — . “ 

Stem of Indian Poison-Berry (Anamirta cocculus ) 

Head of Lamprey, Section through Gills—very fine 

| Trans. Section of Earthworm, through Middle 

| Book Mite (Chetletus eruditus) 
| Grain of Wheat and Embryo—four Sections : on One Slide - 

| Pediculus capitis, Male, Female, Egg, and ene = Slide 
| Phantom Shrimp (Cafvrella linearis) ove a 

Any of the above forwarded on receipt of Remittance for Price. 
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ILLUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS. 
CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS. 


W. WATSON & SONS, 9°74 


AND 251 SWANSTON STREET, MELBOURNE, AUSTRALIA. 


Either of the above sent Post Free on application to— 
CIANS TO HER MAJESTY’S GOVERNMENT, 


318 HIGH HOLBORN, LONDON, W.C. 


ESTABLISHED 1837. 


Awarded 20 GOLD AND OTHER MEDALS at various International Exhibitions, including 2 GOLD MEDALS, Paris Exhibition, 1889, for Microscopes, &c. 





PERKEN, SON, & RAYMENT, 


MANUFACTURE PHOTOGRAPHIC APPARATUS 
Of every description. 


“OPTIMUS” MAGAZINE CAMERA 


Pictures 4} by 3} inches. 










Carries Twelve The most 








convenient 
Dry Plates. y yet invented. 
No Dark Slides. f Price, with 
Plates changed 5 ape y 
by turning a Shur a 
— Shutter, 
£7 7s. 











SCOUT. 


Medium Size. 
4 Good Field. 


times. 


70s. 


For Definition and Magnifying Power we invite intending Purchasers to test our 


“OPTIMUS ” |“ OPTIMUS” 


ESTABLISHED x852. 99 HATTON GARDEN, 


CATALOGUE FRE 
oo : Sor the Gunde 
a Profession. 


London, E.C. 





, Clear Definition. 


Magnifying 64 





SCORER. 


Small Size. 
Clear Definition. 
Large Field, 
Magnifying 25 
times. 


30s. 


Field Glasses against any in the World. 









” ‘Printed by RicHarp Cray Anp Sons, LimiTeEp, at 7 and 8 Bread Street Hi ll, 
MACMILLAN AND Co., at 29 Bedford Street, "Strand, Lenten, C. and 4 


meen Victoria Street, in the City of London, and Published by 
ourth Avenue, New York.—Tuurspay, September 18, 1890. 











p 


) 


de- 
wool 
arily 
lies ; 
the 
lity, 
ttish 


emi- 
iness 
ating 
uture 
more 


> 
s 


“:9| Openshaw, Manchester. | 


co) 


Ce 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH, 


No. 1091, r, VOL. 42.] 


~ Registered as a Newspaper at the General Post Office.] 


NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Oxford and London University 
Extension Lecturers, &c. 


Highest quality only, £14 14s. 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Scientific 

and other Slides, Four Stamps. 


NEWTON & CO,, 


Opticians to the Queen and 
the Government, 


3 FLEET STREET, LONDON. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 





MAKERS OF 


PHYSICAL, PHYSIOLOGICAL, BOTANICAL, AND | 


SCIENTIFIC APPLIANCES GENERALLY, 


Descriptions of which may be obtained on application. 





Drawings made on Stone and Wood, and the most refined work in Lithography 
and Colour Printing, as well as the various processes connected with 
Photography, done on the premises. 

Sole Authorized Makers of Pror. Ewinc’s SEISMOMETRIC APPARATUS. 
Quartz Fibres made as described by Mr. C. V. Boys. 


Agents for the Microscopes of CaRL Ze1ss, of Jena, and for the Earthquake 
Model (made in Japan) of Pror. SEKIYA. 





Now Ready, Vol. XI., Nos. 4 and s. 
Price to Subscribers 21s. per Volume, post free. 


THE JOURNAL OF PHYSIOLOGY, 


Edited by MICHAEL FOSTER, M.D., F.R.S. 
Published by the Proprietors and sold on their behalf at 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY'S WORKS, 


ST. TIBB’S ROW, CAMBRIDGE, 


THURSDAY, SEPTEMBER 25, 1890. 








[PRICE 15 CENTS. 


{All Rights are Resaved. 


NALDER BROS. & C0. 


MAKERS OF ALL CLASSES 
OF VERY HIGHLY 
ADJUSTED 


RESISTANCE COILS, 
LEGAL AND B.A. OHMS, 


ALSO 


) TRUE UNITS. 














NALDER BROS, & C0., 


132 HORSEFERRY ROAD, 
WESTMINSTER. 


TELEPHONE No, TELEGRAPHIC ADDRESS, 
3120. SECOHM, LONDON. 


NEGRETTI & ZAMBRA’S 








a iN eli ih 





‘OR ‘PUIYTE}SING 
2 ‘Sunyoe, ‘SISIMNOL, ‘ApIseas @ 


The TRAVELLER’S TELESCOPE, with folding Table Stand, one 
Terrestrial or Day Eye-piece, and one Astronomical Eye-piece. The whol 
compactly arranged in Mahogany Box with lock and key, forming a most 
useful and convenient Telescope for Tourists and Sea-coast Visitors, &c. 

The Telescope can be used, without case or stand, as an ordinary Pocket 
or Sling Telescope. 

Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


SciENTIFIC INSTRUMENT MAKERS AND OPTICIANS TO THE pa 


HOLBORN VIADUCT, 
BRANCHES: 45 CORNHILL ; 122 REGENT STREET ; 
Photographic Studio, Crystal Palace. 
TELEPHONE No. 6583. Telegraphic Address—‘‘ NEGRETTI, LoNDON.” 











clxx 


NATURE 


[SEPTEMBER 25, 1890 








EIGHTH “ANNUAL REPORT, 
FISHERY BOARD FOR SCOTLAND. 


Part III. SCIENTIFIC INVESTIGATIONS. 


CoNTENTS 

. The Trawling Experiments of the Garland (Pls. i-iii.). 

‘The Distribution of Immature Sea Fish and their Capture by Various 
Modes of Fishing. By Dr. T. Wemyss Fulton, Secretary for ‘Scientific 
Investig zations. 

. The Cockle Beds of Barra (PI. iv.). By Dr. J. H. Fullarton. 

z Oyster Culture in France and Holland. By Dr. J. H. Fullarton. 
5. The Food of Fishes. By W. Ramsay Smith, B.S 
6. ‘The Spawning and Spawning Places of Marine Food Fishes. 

T. _ Wemyes Fulton 

The Pelagic Fauna of St 

P of, WW. C. McIntosh, 

‘he Pelagic Ova, 

Garland. By Prof. W. ¢ 

9g. The Development of the 
Fullarton. 

The Development of the Common Skate (Pls. ix.-xi.). 

yy 
Additions to the Fauna of the Firth of Forth (Pls. xii., 
1 ‘wad as Scott, F.L.S. 
12. The Invertebrate Fauna of Inland Waters. 
Coulter, Stirlingshire. By The ymas Scott, F.L. 
13. The Proportional Numbers and Sizes of the Sexes among Sea Fishes. 
By Dr. T. Wemyss 


3y Dr. 


ow Bay during 1888. Part II. By 
M.D., LL F.R.S. 

Larve, — "Young x Food-Fishes 
. McIntosh. 

Scallop (Pls. 


procured by the 
v.-viii.). By Dr. J. H. 
By Dr. John 
xiii.}. By 


Part I. Report on Loch 


Fulton. 
14. Notes and Memoranda. By Dr. T. Wemyss Fulton. (1) The An- 
chovy in Scottish Waters; (2) Experime “ws on the Migratory aeeenese of 


Sea Fish; (3) The Re; wrod tion and ) 
~ are and Uncommon Fi shes obtz ained. 

Notes on Contemporary Fishery Work in this and other Countries. 

Be. T. Wemyss Fulton, 

(Pp. 1-35 

A. & C. BLACK, 


rations of the Common Eel; (4 





Price 2s. 6d.) 

Edinburgh : EYRE & SPOTTISWOODE, 
Fleet Street, London. 

MAGDALEN COLLEGE, OXFORD, 
1890. 

SCIENCE DEMYSHIPS.: 

ge in October this year, 1890, to 


; Pls. i.-xiii., 


NATURAL 
There will be an Election at ‘this 
one or more Demyships in Natural Scie nce. 
Persons will be eligible for the Demyships who will not have exceeded the 
age of nineteen years on the day of electi mn, October 13, 1890. 
The Stipend of the Demyships i > per annum, inclusive of all allow- 
ances. 


Colle 


EXHIBITIONS. 

Exhibitions will also be offered to Candidates who may fail to obtain 
Demyships, but may appear to the electors to be in need of support at the 
University and otherwise des erving . 

Persons will be eligible for these E xhibitions who will not hz ave exceeded 
the age of twenty-one years on the day of election, October 13, 1890. 

Their value and ter ure is left « ntirely to the discretion of the clectors in 
each year. As arule they have been of the value of from :£25 to £50 per 
annum, 


1 





Candidates for these Demyships and Exhibitions will be required to pass 
such an Examiziation in Cl lassics and Ma ithematics as will show their ability 
to pass hereafter in Responsions or an equivalent Examination. 


All Candidates are requested to call on the President of Magdalen, or his 
representative, on Monday, October 6, between the hours of 9 and 10 p m., 
bringing with them 

(1) A certifi ate of birth ; 

(2) A written testimonial to 
other person qui alified to spea 

The Examination will 
OCTOBER >. 

For any further iniormation, apply by letter to the Turor in Natural 
Science, Magdalen College, Oxford. 


haracter from their Head Master, Tutor, or 


mmence at 930 am. on TUESDAY, 





NATURAL HISTORY MUSEUM. 
CROMWELL ROAD, LONDON, S.W. 


SWINEY LECTURES ON: GEOLOGY in connection with the British 
Museum. 

Prof. H. ALLEYNE NICHOLSON, M.D., D.Sc., F.G.S 
a Course of Twelve Lectares on ‘‘The Microscope in Geology” (with 
special refe rence to the Structure and Origin of the Stratified Kocks), on 
MONDAYS, WEDNESDAYS, and FRIDAYS, at 3 p.m. beginning 
OCTOBER 6 and ending OCTOBER 31, 1890. 
free. 


he will deliver 


By Order of sas gag 
» L OWE R, R, Director. 


KING’ Ss COLLEGE, LONDON. 

A Course of ADVANCED PRACTIC AL PHYSIOLOGY will com- 
mence early in OCTOBER, and meet twice a week during the Winter 
Se ey 

he Course will include Experimental Work on Muscle and Nerve, the 
He art, Circulation, Resp ration, &c., Advanced Practical Chemical Physio- 









logy and Practical Embryology. _It will be suited for Candidates preparing 
for the B.Sc, and Int erm. M.B. Ex: tions of the London University and 
for the Primary F.R.C.S. Examination. 


The Fee is £5 5s. 
Further particulars can be as rt ained b 
ca ascerta »y applying to Prof. HALLI- 
BURTON, in the Physiologic: cal L aboratory, King’s College, London. 


Admission to the Course | 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH ROAD, 
BIRMINGHAM, 


Who last week sent to his subscribers Ophrydium versatile, with sketch 
and description. He also sent out Leptodora hyalina, Fredericella sultana, 
Paludicella Ehrenbergi, Argulus foliaceus, Philodina roseola, Floscularia, 
Corethra plumicornis, Melicerta ringens, Stephanoceros ; also Ameceba, 
Hydra, Vorticella, Crayfish, Dog-Fish, Amphioxus, and other Specimens 
for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for 108. 6d. 


Portfolio of eam Eleven om 1s. each. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


(Incorporated under Royal Charter.) 
PrincipaAL—H. R. REICHEL, M.A., Fellow of All Souls’ 
AGRICULTURAL DEPARTMENT. 
-Dot cLtas A. Gitcurist, B.Sc. (Agric. Edin.), M.R.A.S. 
Assistant—* 
Chemi stry—P rof. James J. 
slasgow University. 
F.R.S.E., U niversity of Leipzig. 
er rof. REG INALD W. PHILLIPs, 
John’s College, Cambridge. 
Zeoleg y nat Entomology—Puitir J. Wuire, M.B. (Edin.). 
Mathematics—Prof. Grorce B. Maruews, M.A., Fellow of St. John’ 
College, Cambridge, and Fellow of University College, London. 
Physics—Prof. ANDREW Gray, M.A., F.R.S.E. Demonstrator—Davic 
M. Lewis, M.A., Trinity College, Cambridge. 
Veterinary Science— 
Architectural Drawing, 
Farm Book-keeping—* 
* These Appointments are about to be filled up. 


College, Oxford. 


Agriculture 
F.H.A 


Dospir, M.A., D.Sc., late Clark Fellow of 
De monstrator—G1 ORGE McGowan, Ph.D.. 
Assistant in Agricultural Chemistry—* 
M.A., B.Sc. (Lond.), late Scholar 


Building Construction, and Land Surveying— 


T he Classes are so arrang ed that a complete Scientific Agric ultural Tr 
ing is given in the two years’ Agricultural Course, which includes the s =a 
jects required for the more imp ortant Agricultural Ex aminations. Practica 
instruction in Agriculture is given on selected farms in the neighbourhooc 
A Dairy School is attached to the College. 

‘Lhe Agricultural Diploma of the College is awarded to those Student 
who gain Certificates of Proficiency in all the Subjects of the Course. Th 
average cost of living in Bangor, including College Fees, is about £40 fi 
the College year. The next Session opens on SEPTEMBER 30, 180% 
Further info yrmation as to Courses, Entrance and other Scholarships, &c., i 
contained in the Prospectus of the Agricultural Department, which will t 
ent free on application to the Secretary, 


W. CADWALADR DAVIES. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR, 


(Incorporated under Royal Charter.) 
AGRICULTURAL DEPARTMENT. 
A complete Course of Practical and Scientific Instruction in Agricultu 
and Dairying has now been organize 
Full information about Classes, Schol: arships, Diploma in Agricultu 
Certificates in Dairying, &c., will be found in the Agricultural Prospe 
bee on app slication). The avera ge cost of living in Bangor, inal 1d 


College fees, is about £40 for the € ‘olle ge year. 
W. CADWALADR DAVIES, Secretary and Registrar 





UNIVERSITY COLLEGE, LONDON. 
GEOLOGY 

Prof. BONNEY, D.Sc., F.R.S., will give an oe Course of < 
Twelve Lectures on GE OL OGY at 5 p.m., and a Course of about S 
Lectures at 12 noon on TUESDAYS, WEDNESDAYs, and THUR> 
DAYS, beginning OC TOBER 7. 

Also a Course of about Eighteen Lectures on ECONOMIC GEOLOG' 
at 1 p.m. on MONDAYS, beginning OCTOBER 13. 

Special Instruction is given to Students preparing for the B.Sc. and 
exe aminz ations. 

For further information apply to 


J. M. HORSBURGH, M.A., Secretar 





GEOLOGICAL SOCIETY OF LONDON. 


The Office of ASSISTANT SECRETARY to the Society being 
VACANT, the Council are prepared to receive Applications for the I 
Amongst th e essential qualifications are Literary Habits, a knowledg 
Latin, French, and German, and considerable Geological information. 

A Schedule of Duties, &c., may be Te from the SECKETA 
Geological Society, Burlington House, W 

Applications to be sent in on or before O OCTOBER 15. 
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ST. THOMAS’S HOSPITAL MEDICAL Just Published, Price 4d. 


ALBERT sg S.E. WILLIAM WESLEY AND SON’S 


The WINTER SESSION of 1890-91 will open on WEDNESDAY, 


OCTOBER 1, when the Prizes = be distributed at 3 p.m. by Sir 

FREDERICK POLLOCK, Vart., M.A. NEW CATALOGU Ei 
TWO ENTRANCE SCIE NCE SCHOLARSHIPS of 125 guineas and 

£60 respectively, open to all first-year Students, will be offered for com- 

petition. The Examination will be held on Septem! ss be and 29, 

and the subjects will be Chemistry and Physics, with either Phys iology 

Botany, or Zoology at the option of Candidates. GEOLOGY, MINERALOGY, PALZAONTOLOGY, 
Scholarships and Money Prizes of considerable value are awarde ! 


Sessional Examinations, as also several Medals. pe ASTRONOMY AND MATHEMATICS, 


Special Classes are held throughout the year for the Preliminz ry Scie ntific 
and Intermediate M.B. Examinations of the University of Londo 

All Hospital Appointments are open to Students without charge. 

The Fees may be paid in one sum or by instalments. Entries may te PHYSICS, CHEMISTRY, ELECTRICITY. 
made separately to Lectures or to Hospital Practice, and special arrange- 
ments are made for Students entering in their second or subs sequent years ; See eS m ; : 
also for Dental Students and for Qualified Practitioners. WILLIAM WESLEY & SON, 28 Essex Street, Strand, 

A Register of approved Lodgings i is kept by the Medical Secretary, who London. 
also has a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 

Prospectuses and all particulars may be obtained from the Medical Secre- 
tary, Mr. Gzoncz RENDLE. E. NETTLESHIP, Den, | The CHEMISTRY of IRON and STEEL 

G. H. MAKINS, Vice-Dean. MAKING, and of their Practical Uses By W. MAT 


WILLIAMS, F.C. ae AS 
THE LONDON HOSPITAL MEDICAL _ 
COLLEGE. 


) d in the use th materials, the sj il scier 
The WINTER SESSION will commence on WEDNESDAY | ledge whi all should possess. Mat Williams is we n 
OCTOBER 1. a¢ id ir expone ‘ ientific su ts, and is specially q 
The Hospitz al, which is the largest general Hospital in the Kingdom, con- n contr 12 F tl el rk. i i y 
tains nearly Soo beds, all in constant use. There are wards for accidents 
surgical and medical cases, diseases of women and children, and op! hth: alt nic 
cases. Special departments for diseases of the eye, ear, throat, skin, and 
teeth, and for cancer, tumours, diseases of the bladder, piles, and fistula, 
Number of in-patients last year, 9105; out-patients, 109,839; accidents 
11,400. 
Surgical operations daily. 1é most speci: ' , 
APPOINTMENTS.—Resident Accoucheur, House Physicians, use ‘ ag IATTO WINDU 
Surgeons, &c. Forty of these Appointments are made Annually. - > CHA’ & 
Dressers, Clinical Clerks, Post-mortem Clerks, and Maternity 


appointed every Three Months, All Appointments are Free. ae 5 of BRA DY & MARTI N, 


Resident Appointments are als » provided Free Board. 


‘Iwo Entrance Science Scholarships, value £75 and £50, and Two Buxton 
Scholarships, value £30 and £20, will be offered for c ompetit nat the end 27; 29, & 31 MOSLEY STREET, 








Crown 8vo, Cloth E a, 


Non gcss ng new Students. Sixteen other Scholarships and Prizes are NEWCASTLE.UPON.TYNE, 

The London Hospital is now in direct communication with all parts of the 
Metropolis. “The Metropolitan District and other Railways have Stations Wholesale and Export Dealers and Manufac- 
within a Minute’s Walk of the Hospital and College. H ‘ ‘ 

For further Information apply Personally or by ‘Letter to tu rers of Chem ical and Scientific Ap paratus, 
Mile End, E. MUNRO SCOTT, Warden. Pure Chemicals for Analysis, &c., 


THE GLASGOW AND WEST OF Supply Colleges and Schools in all parts of the World with every 

requisite for eoretical an xperimenta ork in Chemistry, 

SCOTLAND TECHNICAL COLLEGE. Sound, Light, Heat, Magnetism, Electricity, &c. , 

gtedce Aun tare hoe + hype ere A ana Analytical & Works Laboratories con apletely Furnished. 
YOUNG LABORATORY BUILDINGS, 60 JOHN STREET. Agents in connection with the Science and Art Department, 

Courses of Instruction have been arranged in the following Departments, PARTNERS— 
viz. Civil Engineering, Mechanical Engineering, Elec | Engineering re 


Chemical Engineering, Mining Engineering, Chemical Ir ries, Building N. H. MARTIN, C. E. STUART, B.Sc. 
Construction, Naval Architecture, Architec ture, Textile ustries, Art 
oem en Agriculture, Metallurgy, Commerce, Mathematics and Physics, New ILLustRATED CATALOGUE, CONTAINING MANY NEW FoRMS oF 
i Ss | A . v7 . , 
— + Fimce = . PPARATUS, FREE ON APPLICA N. 
The Diploma of the College and Certificates will be awarded to Str a 
who have. Senne the Courses of Instruction and pa 


"RAE ay fhe wpante Canes viet oy om SPEGTROSCOPES & SPECTROMETERS 


pr vem othr My 
The Calendar of the College (by post), zs. gf. , FOR 
Syllabuses and Time Tables of the Classes, and all further particulars 


may be obtained from JOHN YOUNG, Se, Secretary. | TELESCOPES OR LABORATORY USE, 


38 Bz ath S Street, G lasgow. 


ao With ‘* y va” 3 atings vi ism ipti 
Vv ICTORIA UNIV ERSITY. ith ‘* Rowlands’s’’ Metal Gratings, or ase Prisms of every Description. 


YORKSHIRE COLLEGE, LEEDS. | DISK PRISMS AND MOUNTINGS 
DEPARTMENT OF SCIENCE TECHNOLOGY, AND ARTS. 
The Seventeenth Session begins TUESDAY, OCTOBER 7, 1890. The | 

Classes prepare for Professions, Commerce, and University Degrees in | 
| 


Arts, Science, and Medicine. The Physical, Chemical, Biological, and 
Engineering nag ang -—< = bets 00 gt Sheds, Dye-house, and | A. HILGER, 
rinting oms will be open daily for practical work. : 
~ 4 fe aof Astronomical and Optical Instrument Maker, 


The following Prospectuses may be had free from the Secretary :— 
1. For Regular Day Students. ~ " 

204 STANHOPE STREET, HAMPSTEAD ROAD, 

Lonpon, N.W. 


For Photographing the Stars on Secchi’s Plan. 


2. For Occasional and Evening Students. , : 
3. Classes in Civil, Mechanical, and Electrical Engineering. 
4. For Medical Students. 


THE AGRICULTURAL COLLEGE, 


ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 

Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior | 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 








} 

| 

} 

| 

| GOLD MEDAL, Highest Award, Inventions Exhibition, 
| 1885. 
| 

| 


SCIENCE “LECTURER AND TUTOR 
desires APPOINTMENT. _ Subjects :—Physics (including Mechanics, 
Electricity, Sound, Light, Heat) and Chemistry.—Address, **S. J.,’ 
Nature Office. 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 





THE ROMANCE OF SCIENCE. 


The BIRTH and GROWTH of WORLDS. 


A Lecture by Prof. GREEN, M.A., F.R.S. Post 8vo, 
Cloth Boards, Is. 
SOAP BUBBLES, andthe FORCES which 
MOULD THEM. 
Being a Course of Three Lectures delivered at the London 
Institution in December 1889, and January 1890, before 
a juvenile audience. By C. V. BOYS, A.R.S.M, F.R.S. 
With numerous Diagrams. Post 8vo, Cloth Boards, 
2s. 6d. [/n preparation, 
SPINNING TOPS. 
The Operatives’ Lecture of the British Association Meeting 
at Leeds, September 1890. By Prof. J. PERRY, M.E., 
D.Sc., F.R.S. With numerous Diagrams. Post 8vo, 
Cloth Boards, 2s. 6d. [Zu preparation. 


*.* Three others have already appeared in this Series. 


NATURAL HISTORY OF THE ANIMAL 
KINGDOM. 


For the Use of Young People. Translated by W. F. KIRBY, 


from the German of Prof. VONN SCHUBERT. Fully Illus- | 


trated in Colours, and numerous Woodcuts in the Text. 


Part IL—MAMMALIA. Paper Boards, 6s. 6d. 
Part II.—BIRDS. Paper Boards, 6s. 6d. 


Part IIIL—REPTILES, FISHES, &c. Paper Boards, 6s. 6¢. 


The Three Parts in One Volume, Half Bound, 21s. 


THE MONUMENTAL HISTORY OF 
THE EARLY BRITISH CHURCH. By J. ROMILLY 
ALLEN, F.S.A. (Scot.). With numerous Illustrations, 
Fcap. 8vo, Cloth Boards, 3s. 


STAR ATLAS. By Dr. H. I. Kiem. Text 
Translated and Adapted by the Rev. E. McCLURE, 
M.A. Imp. 4to, with Eighteen Charts and Eighty Pages 
of Illustrative Letterpress, Cloth Boards, 7s. 6d. 


A SKETCH OF THE HISTORY OF 
EUROPE, chiefly International. From the beginning of 
the Roman Empire to the Present Day. By ARTHUR 
REED ROPES, M.A. Post 8vo, Cloth Boards, 2s. 6d. 


| THE HISTORY OF INDIA: from the Earliest 
Times to the Present Day. By Captain L. J. TROTTER. 
A New and Revised Edition. With numerous Woodcuts. 
Demy 8vo, Cloth Boards, 6s. 








PHOTO-RELIEF WALL MAPS. 


|ENGLAND AND WALES. Size 56 in. by 
46 in. Mounted on Canvas, Roller, and varnished. 12s, 

This map is eminently adapted for schools, It presents the 

| country as if in actual relief. The Ordnance Survey contouring 
has been followed. 





LONDON : NORTHUMBERLAND AVENUE, CHARING CROSS, W.C.; 43 QUEEN VICTORIA STREET, E.C. ; 
97 WESTBOURNE GROVE, W.; BRIGHTON: 135 NORTH STREET. 





BLACKIE’S 
MODERN CYCLOPEDIA. 


EDITED BY 


CHARLES ANNANDALE, M.A.,LL.D., 
Editor of ‘* Ogilvie’s Imperial Dictionary,” Xc 


With Numerous Pictorial Illustrations and a Series 
of Maps. 
In Eight Vols., Square 8vo, Cloth, 6s. each ; or Half-morocco, 
8s. 6d. each. 
Vols. I, to VII, now ready 
Vol. VIIT., completing the Work, on December 1. 

‘* Will be found a boon to the general reader. Some handy | 
form of encyclopedia has long been wanted. ‘This is compre- | 
hensive without being bulky. The information is succinctly | 
given, sufficiently copious, and sirictly relevant.” —Saturday 
Review, ‘ 

London: BLACKIE & SON, LIMITED, Old Bailey. 





By LIONEL S. BEALE, M.B., F.R.S., 
Professor of Medicine in King’s College. 


— AILMENTS: Nature and Treatment. 3rd Edition, 
(Ready October i. 

OUR MORALITY AND THE MORAL QUESTION, 2s. 62, 

THE LIVER. Pp. 230. 86 Illustrations, many coloured, 55. 

HOW TO WORK — THE MICROSCOPE. too | 

Plates. 21s. (Harriso 
THE MICROSCOPE. IN MEDICINE. 86 Plates. ats. 
BIOPLASM: an Introduction to Medicine and Physiology. 


6s. 6d. 
ON LIFE AND ON VITAL ACTION. 5s. 
THE MYSTERY OF LIFE, 3s. 6d. 
THE ‘‘MACHINERY” OF LIFE. 2s. 
LIFE THEORIES AND RELIGIOUS THOUGHT. §s. 6d. 


London: J. & A, CHURCHILL. 





CAMBRIDGE UNIVERSITY PRESS. 


Dedicated by Special Permission to His Grace 





| the Duke of Devonshire, K.G., Chancellor of the 


University of Cambr idge. 


| THE SCIENTIFIC PAPERS OF THE 
LATE PROF. J. CLERK MAXWELL. Edited by 
W. D. Nivrn, M.A., Director of Studies at the Royal 
Naval € tlege, Greenwich, formerly Fellow of Trinity 
College Cambridge. 2 Vols. Royal 4to. With Portraits 
and Illustrations. £3 3s. net. 

MATHEMATICAL AND PHYSICAL 
PAPERS. By Sir W. THOMSON, LL.D., D.C.L., 
F.R.S. Vol. III. Electricity, Heat, Electro-Magnetism. 
With Supplementary Articles written for the Present Volume 
and hitherto unpublished. Demy 8vo, 18s. 

THEORY OF DIFFERENTIAL EQUA- 
TIONS. Part I. Exact ,.?—r and Pfaff’s Problem. 
By A. R. FORSYTH, M.A., F.R.S., Fellow of Trinity 
College, Cambridge. Demy ’Svo, 125, 

THE COLLECTED MATHEMATICAL 
PAPERS OF ARTHUR CAYLEY, Sc.D., F.R.S., 
Sadlerian Professor of Pure Mathematics in the University 
of Cambridge. To be completed in ro Vols. 

Vol. III., Demy 4to. [Nearly ready. 

A TREATISE ON STATICS AND DYNA- 
MICS FOR SCHOOLS. By S. L. LONEY, M.A., 
Fellow of Sidney Sussex College. Crown 8vo. [ Preparing. 


| ELEMENTARY ALGEBRA. (With Answers 


to the Examples.) Edited by W. W. ROUSE BALI, 
M.A., Fellow and Mathematical Lecturer of Trinity 
College. [Nearly ready. 


| London: C. J. CLAY & SONS, Cambridge University Press 


Warehouse, Ave Maria Lane. Glasgow : 263 Argyle Street. 
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BookrsS ON SALE 


MACMILLAN & BOWES, 
CAMBRIDGE. 


SOSSSSSSSSSSSSSSSSSOSSOSOSOS: 


Greenwich. Astronomical Observations made at the Royal 
Observatory. 1836-80. 45 Vols., 4to, Cloth. £7 Ios. 
Liouville, J. Journal de Mathématiques pure et appliquées, ou 
recueil mensuel de mémoires sur les diverses parties des 
Mathematiques, publié par Jos. Liouville. Ist Series. 
Vols. I.-XX. [Vols. I.-X VI. in 8 Half Calf, remainder in 


Numbers]. 1836-45. £9 9s. 
Maclaurin, C. Treatise of Fluxions, 2 Vols. 1742. 2Is. 
Mathematician. 3 Vols. 1845-56. 36s. 
Moigno. Lecons de Calcul Diff. et Calcul Intég., and Calculus 


of Variations. 3 Vols. 1840-61. 36s. 
Monge. Géomeétrie descriptive, éd. Brisson. 1847. 7s. 6d. 
‘“ Application de Analyse a la Géométrie. 1849. 255. 
Montucla. Histoire des Mathematiques. 4 Vols. 1799-1802. 
£8 8s. 
Morgan, S. Horologiographia Optica. 1652. 12s. 
Munster, S. Rudimenta Mathematica. 1551. 30s. 
Napier. Logarithmorum Canonis descriptio. 1620. £6 6s. 


Newman, F. W. Difficulties of Elementary Geometry. 1841. 


2s. 6d. 
Newton, Sir Isaac. Opera. Vols. 1 to 4 [all the Scientific 
Works]. £4 45. 


Principia, 1687. 42s. 

a Optical Lectures. 1728. 12s. 

Norden, J. "The Surveyor’s Dialogue. 1607. 18s. 

Norwood, R. Trigonometrie. 1631. I5s. 

Peacock, G. Treatise of Algebra, 2Vols. 1842-45. 12s. 

Peacock and Herschell. Examples of the Applications of the 
Differential and Integral Calculus. 2Vols. 1820. 16s. 

Pliicker. Neue Geometrie des Raumes. 1868-69. 8s. 
+ Analytischen Geometrie. 1835. 15s. 

Price, B. Infinitesimal Calculus. Zast Editions. 4 Vols. 50s. 

Purbach, Theoricze Nove Planetarum. 1596. 21s. 

Ramus. Arithmetica. 1592. I5s. 

Rankine, W. J. M. Scientific Papers. 1881. 215. 

Recorde, R. The Ground of Arts. 1618, 9s. 

Resal. _ Traité de Mécanique générale. 6 Vols. 1873-81. 5os. 

Salusbury, T. Mathematical Collections. 1661. 255. 

Severt, J. De Orbis Catoptrici. 1578. 159. 

Simson, Rob. Opera. 1776. 21s. 

Spottiswoode, W. Theorems relating to Determinants. 1851. 
125. 

Steiner, J. Werke. 2 Vols. 1881-82. 255. 

Stokes, SirG. G. Papers. Vols. rand 2. 1880-83. 21s. 

Sylvester, J. J. Algebraical Researches. 1864. 10s. 6d. 

Thomson, Sir Wm. Papers. Vols. 1 and 2. 1882-84. 235. 

Todhunter, I. History of the Progress of the Calculus of 
Variations. 1861. 36s. 

Todhunter, I. Researches in the Calculus of Variations. 1871. 
145. 

Vega. Thesaurus Logarithmorum Completus. 

Ulacec. Trigonometria Artificialis, 1633. 42s. 


Newton, Sir Isaac 


1794. £3 10s. 


Verdet. CEéuvres. 8 Vols. ing. £7 7s. 
Vince, S. Complete System of Astro-omy. 3 Vols. 1799- 
1814. 18s. 
Wallis, J. Treatise of Algebra. 1685. 145. 
Waring, E. Meditationes Analytice. 1785. 155. 
ne Meditationes Algebraic. 1770. 9s. 
Miscellanea Analytica. 1762. 12s, 
W heatstone, Sir C. Papers. 1879. 15s. 
Wright, E. Description and Use of the Sphere. os. 6d. 
9 Certain Errors in Navigation. 1657. 25s. 
Young, Thos. Lectures on Natural Philosophy. 2 Vols. 4to. 


1807. 28s. 
Kircher. Ars Magna Sciendi, 1669. 2!15. 
Regiomontanus. De Triangulis planis et sphzericis, 1561. 18s. 
Tonstall. De Arte Supputandi, 1551. 2Is. 
Strachey, E. Bija Ganita. 1813. 42s. 





Catalogue 230 free on Application. 











| 





MARINE BIOLOGICAL ASSOCIATION. 


NOW READY 18 Plates. 


A TREATISE ON THE COMMON SOLE. 


j. T.. CUNNI INGH AM, M:A., F.RS.E., 
Late Fellow of University College, Oxford ; Naturalist to the Association. 
Price to Members, 20s. ; to Non-Members, 255. 
From the DIRECTOR, M.B.A,. Laboratory, Plymouth, 
and through all Booksellers. 





Just Pub lished, Price 3s. ; Free by Post, 38. an 
THE OWENS COLLEGE CALENDAR 
for the SESSION 1890-91. 
MACMILLAN & CO., London. J. E. CORNISH, Manchester. 


UNRIVALLED.1 SPECTACLES. whnaiauieo. 
MR. FOURNET, 


Author of “ The Philosophy of Sight,’’ 


By means of his VALUABLE PATENT REFRACTOMETER, SILVER 
MEDAL, PARIS EXHIBITION, 1889, 


OUTRIVALS 
AT PRESCRIBING FOR SPECTACLES 
The Most Eminent Surgeon-Oculists of the Day, 


All Oculists’ Prescriptions should be checked by this Valuable Instrument. 
Those wearing or about to wear Spectacles are confidently recommended to 
have their Sight Tested by Mr. FOURNET’S REFRACTOMETER, 


CONSULTATION FEE, FIVE SHILLINGS. 
18 BENTINCK ST., WELBECK ST., S.W. Ir till 5. 
Appointments desirable, 
Spectacles at Civil Service Prices. 


NERVOUS EXHAUSTION. 


PULVERMACHER’S WORLD-FAMED 
GALVANIC BELTS 


for the Cure of Nervous Compvaints have received Testimonials from three 
Physicians to Her Majesty the Queen, and over Fifty Members of the Royal 
College of Physicians of London. 


The distressing symptoms of NERVOUS EXHAUSTION, loss of 
MUSCULAR POWER, RHEUMATISM, SCIATICA, PARALYSIS, 
EPILEPSY, &c., are speedily removed by means of 


PULVERMACHER’S World-famed Galvanic Belts, 


which convey the electric current direct to the affected parts, gradually 
stimulating and strengthening all the aerves and muscles, and speedily 
arresting all symptoms of premature waste and decay. 


Dr. Vines, Fellow of the Royal College of Physicians, writes, September 
19, 1885 :—‘‘ Having used Mr. PULVERMACHER’S BELTS for many 
years, in the course of medical practice, I am ina position to speak of their 
great value as a curative agent in cases of nervous disease or functional 
malady where Electricity i is likely to be serviceable. I am entirely convinced 
of their efficacy.” 


Dr. C. HANDFIELD Jones, F.R.C.P., F.R.S., Physician to St. Mary’s 
Hospital, says >— “T am satisfied that Mr. PULVERMACHER isan honest 
and earnest labourer in the field of science, and I think he deserves to meet 
with every encouragement from the profession and scientific men.” 

Sir Cuartes Locock, Bart., M.D., says :—‘*‘PULVERMACHER’S 
BELTS are very effective in neuralgia and rheumatic affections, and I have 
prescribed them largely in my practice for other similar maladies, paralysis, 
&c.” 





For full Price List and Particulars see new Pamphlet, 


‘*GALVANISM: Nature’s Chief Restorer of Impaired 
Vital Energy.” Post free from 


PULVERMACHER’S 


GALVANIC ESTABLISHMENT. 
194 REGENT STREET, LONDON, W 
ESTABLISHED OVER FORTY YEARS. 
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1e image of the sun on 
aced in the base. 

laced with its vertical 
the axis of the camera | 


Maker, 
JAMES J. HICKS, 


8, 9, & 10 Hatton Garden, London, E.C. 


neridian and inclined with the 


sphere upwards so tha 
e with the horizont 


he place at which i 
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PRICE £6 15s. 


Further Particulars on Application to the | 


MCLEOD’S 
SUNSHINE RECORDER. | 


This ingenious instrument, which is the inven- 


the observer has merely to place the instrument | 


in the meridian. 


The support is constructed to suit tk 


thin glass sphere silvered inside. 
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PERKEN, SON, & RAYMENT, 


aaeiert URE ce a APPARATUS 


“ OPTIMUS ” MAGAZINE GAMERA <p “OPTIMUS ” “OPTIMUS ” 
SCOUT. | SCORER. 


Pictures 4} by 3} inches. 
| Medium Size. Small Size. 
*\ Clear Definition. Clear Definition 
\ Good Field. Large Field, 
. =|Magnifying 64 Magnifying 25 
Price, with \ ¥ times. times. 


= HY: Euryscope i Ui lq 
Fite cl anaed ¥ Tae nee =——S = 70s. 30s. 
by turning 4 ; a 
Button. SE as oa For Definition and Magnifying Power we invite intending Purchasers to test our 
E Field Glasses against any in the Worid. 


RETADLIONED 2020. 99 HATTON GARDEN, 
London, E.C. 


— — for the Trai n =, 
i Profession. 


Carries Twelve —= 
Dry Plates. 


No Dark Slides. 





WIMSHURST MACHINE. 
Works in any Weather. Size giving 4: Sparks, £4 10s. 


ACOUSTIC APPARATUS. 
CHEAP SCHOOL APPARATUS. 


Approved by Science and Art Department. 
CATALOGUES FREE. 


EXEARVEY @ PEBEAE., 


6 CHARING CROSS ROAD, W.C. 








9 CANO Tin DEATH AND DISABLEMENT BY ACCIDENT. 
JOHN J. GRIFFIN & SONS, LIMITED, THE RAILWAY PASSENGERS’ ASSURANCE COMPANY 


Assures £1000 at Death and Full Benefits at £4 per Annum. 


CHEMICAL, PHILOSOPHICAL, AND HON. EVELYN ASHLEY, Chairman. 
PHOTOGRAPHIC APPARATUS, | Annual Income £250,000. 


r VENT GARDEN 80,000 ANNUAL POLICYHOLDERS. 
os CARES pec , Invested Capital and Reserve Fund £285,000. 


COMPENSATION PAID, 


£2,750,000. 





CHEMICAL APPARATUS of every description for Analytical Opera- | 
tions and Experiments of Demonstration. 


APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 


nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
of Physical Science. } 


SEnD FOR CATALOGUES, FREE ON APPLICATION, 


West End Office:-8 GRAND HOTEL BUILDINGS, W.C 
Head Office :—64 CORNHILL, LONDON, E.C. 


ae } Secretaries 





| 
8, 9, & 10 Hatton Garden, London, E.C. | 


+S 
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MINERALOGY. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 

Mr. HENSON has now on hand some very fine Mineral 
Specimens, Carved Precious Opals,and Moonstones ; also some 
beautiful Slabs of Polished Agates, Thulite, Microcline, &c. &c. 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS 

CHISELS, and BLOWPIPE APPARATUS. 
Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Lessons given. Catalogues Free. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Recently received :—Fine Zeolites, Manganite, Coveilite, French Chessyl- 
ite, South African Gold Ores, Banded Agates, Cornish Rhombohedral Cal- 
cites, and numerous Vesuvian Minerals—many from old collections ; also, 
the rare Eocene 7erebratula bisinuata from the London Clay, Hampshire ; 
some remarkably perfect Crag Fossils, and new Chalk Sponges and Polyzoa. 
A selection of recent Shells, Corals, and general Natural History Objects 
on view. Palzontological Memoirs by Forbes, Searles Wood, Morris and 
Lycett, Edwards and Haime, Davidson, and others. 


‘MINERALOGY AND GEOLOGY. 


Special Award of First Order of Merit, Melbourne, 
1888-89, for Collections, &c. 
Aso, E1GHT OTHER First Ciass Prize MepDALs. 

Special Collections for Students, Lecturers, and Museums. 
NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 
—Apparatus and Appliances—Minerals for Chemical Purposes— 
Cabinets—Hammers—Mineral Specimens—Meteorites—Biowpipe 

Apparatus—Rocks, &c. NOW READY, FREE. 
THE LARGEST STOCK & VARIETY IN ENGLAND. 
JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. ; 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites, 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


BRYCE-WRIGHT’S MUSEUM, 


26 SAVILE ROW, LONDON, W. 
(OFF REGENT STREET), 
Contains Minerals, Precious Stones, Stone Implements (Palzeo- 
lithic and Neolithic) ; also New Zealand Jade Meres, Tikis, and 

















TO CONCHOLOGISTS. 
FOR SALE.—SHELL COLLECTION of 


the late Rev. TENISON-WOODS. 
and Philippine Species. 
Sydney, N.S.W. 


WANTED, a TELLURIAN. Must be a 
Large Size and in Good Condition.—Apply, W. Roserts, 104 
Sewardstone Road, Victoria Park. 


Australian, Malay, Hong Kong, 
220 Genera.—G. Aszortt, 561 Elizabeth Street, 
Catalogue on application. 








OSTEOLOGICAL SPECIMENS, 


MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List, Three Stamps. 





Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 


HOLLOWAYS PILLS |e 
MEDICINE 
Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI« 
FIER of the BLOOD; a Powerful Invigorator of the 


System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 


> Baa 


Mathematical Instrument Manufacturer to H.M. Government, Council o 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Iastruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 

OLD MEDAL in the International Inventions Exhibition 1885 for Matt e- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE. HOLBORN, LONDON, W.C 


NEW INVENTIONS. 


Her Majesty’s Royal Letters Patent have been granted to 


| the inventor of a wonderful as well as useful little appliance. 


This is a Pocket Microscope and Floriscope combined, about 
3 inches in length, and 1} inch square. It is constructed upon 


| an entirely new principle, and has a magnifying power and de- 
| finement superior to some of the most elaborate and expensive in- 


other Savage Weapons, Bronze Implements ; Works of Art in | 


Jade, Rock Crystal, &c.; Vases and Table-Tops in Stone ; 
Arms and Armour, and other Specimens of Natural History, all 
of which are 


FOR SALE AT THE LOWEST PRICES. 
ESTABLISHED 1845. 
Boxes sent upon Approval. 
Man spricht Deutsche, 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION. OPTICAL LAN- 
TERN, used by W. Lant Carpenter, Esq., Prof. Forses, B. J. MALDEN, 
Esq. _New Oxyhydrogen Microscope. Grand Results. Docwra Triple 
Prize Medal, Highest Award. Suppiied tothe Royal Polytechnic Institution, 
Dr. H. Grattan Guinness, &c, Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 
ge Pages, 1s. ; Postage, 5d. Smaller do.,6¢. Pamphlets Free. HUGHES, 

pecialist, Brewster House, Mortimer Road, Kingsland, N. 


On parle frangais. 





| objects. 





struments, and yet so simple that any school-boy or girl can use it. 
Its magnifying power is registered as 150 diameters, or 22°500 
surfaces, and distinctly shows all the thousands of different 
kinds of animalcula in water, &c., or any other microscopic 
This new patent was sealed by the Comptroller 
General of Patents on the 13th of August last, and is now 


| offered to the public at the nominal price of Is. each, and sent 


free by parcel post upon receipt of postal order value One 
Shilling—stamps not taken—with a 12 page pamphlet of in- 
structions for use, and a large double sheet of engravings in 
black and gold (with key) free. The Inventor and Manufac- 
turers also guarantee that in any case where the instrument is 
not approved of and returned within reasonable time, that a 
postal note value 1s, will be forwarded by return of post. The 
medical profession, chemists, schoolmasters, teachers and stu- 
dents, as well as parents and guardians, should send for one on 
approval. This is no foreign rubbish, but of good English 
workmanship throughout. Address: CoNWAy, RAE & 
Conway, The Premier Patent Microscope Depdot, Stafford 
Street, Birmingham. 
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Wore THE E*"REeEE OFFER. 


OVERWHELMING PROOFS. 


VINOLIA so? 


Without any Rival whatever. 


Contains EXTRA CREAM instead of SODA and POTASH. 
. Does NOT DRY and SHRIVEL the SKIN and HAIR. 
For SKIN IRRITATION, the TOILET, NURSERY, and BATH. 


The Medical Press endorse THIS MODERN SOAP. 


t=” The British Medical Journal, August 23, 1890, reports: ‘‘ This is a well-manufactured, hard, superfatted soap. It is 
devoid of free caustic alkali, and free from excess of water and from adulterants. Zhe analytical statement submitted to us 
by the proprietors as showing the composition of the soap we -find to be correct. It is agreeably and not overwhelmingly 
scented, the process having been carried out with care. ‘Vinolia’ soap is of unquestionable excellence, and is much in 
favour with the profession.” 














«= The Chemist and Druggist: ‘‘‘Vinolia’ soap is an ideal soap, is delightfully perfumed, a very little of it gives a lasting 
lather even with hard water, and the skin has a velvety feeling after washing with it. The soap is put up in an elegant 
manner, and chemists can recommend it with confidence.” 

t=” The Lancet: ‘ No free alkali, a distinct excess of free fat, odour delicate, an article of excellent quality.” 

«= Health: ‘‘ The acme of all that has been done in soaps.” 

=" Family Doctor: ‘‘ Unquestionably the soap all who prize their skin should use.” 

«= British and Colonial Druggist: ‘‘ The soap is of so high a quality that it is a matter of surprise to many that so good an 
article can be supplied at the price.” 

«= Medical Press and Circular: ‘“‘ Deliciously scented, and gives a good smooth lather. Bland and unirritating.” 

gr Journal of Laryngology: ‘‘ Excellent and elegant, lathering nicely, producing a soft skin, and delicately perfumed.” 

{= Dublin Medical Journal: ‘‘ It does not dry or weaken the skin or hair.” 

=" The Baby: ‘‘‘ Vinolia’-Soap contains an excess of unsaponified cream, and thus differs from the usual scented and other 
soaps, in which more or less alkali is detectable. It lathers beautifully, and does not crack. It does not make a baby’s 
eyes smart, nor does it dry, wrinkle, and harden the skin, or induce pimples. For the toilet, nursery, and bath, and 
especially for those with skin affections, it may be used with comfort, safety, and perfect satisfaction.” 

k=” The Hospital: “ Particularly suited to the Nursery.” 

R22" C. R. ALDER Wricut, D.Sc., F.R.S.: ‘‘ A further amelioration is also effected by the incorporation with the soap of extra 


fatty matter, well calculated to soften the skin, and diminish the tendency to irritation sometimes caused in very tender 
subjects by even the purest of ordinary soaps,” 


FREE OFFER.—Tests, proving VINOLIA SOAP to be the purest of Soaps 
supplied on L application. 


Of all Chemists, VINOLIA SOAP, 6d., 8d., 10d. VINOLIA CREAM (the choicest of 
Creams for the Skin, relieves Itching, Eczema, &c.), VINOLIA POWDER (soothing and 
soluble, for Toilet and Nursery), 1/9. 


Printed by Ricuarp CLay AnD Sons, LimiTep, | at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City ‘of London, , and Published by 
MACMILLAN AND Co., at 29 Bedford Street, Strand, London, W.C., and 112 Fourth Avenue, New York.—Tuurspay, September 25, 1890. 
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** To the solid ground 
Of Nature trusts the mind which builds for Nt coinancerot 








No. 1092, VOL. 421] 


Registered as a Newspaper at the General Post Office.] 


THE NEW PATENT WATKIN ANEROID BAROMETER. iw 


Amongst several unsolicited Testimonials 
the two following have been received by the 
maker :— 

Tue OBSERVATORY, MELBOURNE, 
October 10, 1888. 

Dear S1r,—The Watkin Aneroid 
only reached me three weeks ago, 
I am very much pleased 
with it, and have givenita 
pretty severe trial with very 
satisfactory results. 

(Signed) R. J. ELurry. 

























Now MADE 


IN 
Firat WATCH 
IZE. 





EpinsurGu, May 31,’89. 
Dear Si1r,—I have just 
returned from a six weeks’ 
stay at the Ben Nevis Ob- 
servatory, and while there 
had an opportunity of test- 
ig] ing the admirable qualities 
of your new ‘ Watkin” 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted being 
only about y4,5 of an inch. 
During my stay at the Ob- 
7 4 servatory the Aneroid was fre- 
quently tested by taxing it down 
2000 feet and then comparing it 
with the standard on my return. 
The results obtained speak volumes for the high-class workmanshipand great 
accuracy you have attained in the manufacture of this instrument. 
(Signed) R. C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 
J. J. HICKS, 8, 9, & 10 HATTON’ GARDEN, LONDON. 











“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Sritish Medical Journal. 


BECKS 


£2 2s. to £5 5s. 
















out in brass, 
neatly ja- 
panned, and is 
not only first-rate 
in optical qualities, 
but is now a handsome, 
well-finished Instrument. 

POOSCOSOOSOODOOOOOOS 


R. & J. BECK, 68 Cornhill, London, E.C. 











THURSDAY, OCTOBER 2, 1890. 








[PRICE 15 CENTS. | 


[All Rights are ‘Reserved. 


OUR EYES. 


Fust Published. Tenth Edition. Sixteenth Thousand. Rewritten 
and greatly Enlarged. 


OUR EYES, and HOW to PRESERVE 
THEM FROM INFANCY TO 
OLD AGE. 

WITH SPECIAL INFORMATION ABOUT SPECTACLES. 

By JOHN BROWNING, F.R.A.S., F.R.M.S., &, 
With 70 lilustrations. Price 1s., Cloth. 

PREss NOTICE, 


‘*The success of the book seems thoroughly well deserved. 
. This is a most useful volume.’ a 


CHATTO & WINDUS, Piccadilly, LONDON, wW., 


AND ALL BOOKSELLERS. 


Sent free for 1s. 2d. by the Author, JOHN BROWNING, 63 Strand, 
London, W.C. 


NEGRETTI 








 & ZAMBRA’S 


‘Op ‘SOT¥TE}S199q 
2 ‘SUNNOe] ‘SISO, ‘apisees 





The TRAVELLER’S TELESCOPE, with folding Table Stand, one 
Terrestrial or Day Eye-piece, and one Astronomical Eye-piece. The whole 
compactly arranged in Mahogany Box with lock and key, forming a most 
useful and convenient Telescope for Tourists and Sea-coast Visitors, &c. 

The Telescope can be used, without case or stand, as an ordinary Pocket 
or Sling Telescope. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 
SciENTIFIC INSTRUMENT MAKERS AND OPTICIANS TO THE Gousm, 
LBORN VIADUCT, 

BRANCHES: 46 CORNHILL ; 122 REGENT STREET ; 
Photographic Studio, Crystal Palace. 


TELEPHONE No. 6583. ‘Telegraphic Address—‘‘ NeGRETT1, Lonpon.” 
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UNIVERSITY COLLEGE, LONDON, 
GEOLOGY. 


Prof. BONNEY, D.Sc., F.R.S., will give an elementary Course of about 
Twelve Lectures on GEOL‘ )GY at 5 p.m., and a Course of about Sixty 
Lectures at 12 noon on TUESDAYS, WEDNESDAYs, and THURS- 
DAYS, beginning OCTOBER 7. 

Also a Course of about Eighteen Lectures on ECONOMIC GEOLOGY 
at 1 p.m. on M )NDAYS, beginning OCTOBER 13. 

Special Instruction is given to Students preparing for the B.Sc. and other 
examinations. 

For further information apply to 


J. M. HORSBURGH, M.A., Secretary. 


CENTRAL INSTITUTION 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


ELECTRICAL ENGINEERING. 
COURSES OF LECTURES ON ELECTRICAL ENGINEERING 
BY PROF. W. E. AYRTON, F.R.S, 
The Lectures for the Winter Term will be on the Construction of Direct 
and Alternate Current Dynamos and Motors, and the Methods of Measuring 
their Power and Efficiency, 





OF 


On Mondays and Wednesdays at 3 ‘p.m,, commencing MONDAY, 
OCTOBER 6 
he Fee for the Course is 1} Guineas per term, or 3 Guineas for the 
Session 


Application to join the Course should be made to the Dean, Central 
Institution, Exhibitioa Road, S.W. 
: JOHN WATNEY, Hon. Sec. 
City and Guilds of London Institute. 


DEPARTMENT OF SCIENCE AND ART. 
ROYAL COLLEGE OF SCIENCE, 
STEPHEN’S GREEN, DUBLIN. 
SESSION 1890-91. 


_ The Royal College of Science supplies Courses of Instruction in the 
Sciences applicable to the Industrial Arts, especially those which may be 





classed broadly under the heads CHEMICAL MANUFACTURES, EN- | 


GIN EERING and MINING. 

A Diploma of Associate of the College is granted at the end of the Three 
Years’ Course, the required conditions being complied with. 

Four Royal Scholarships, of the value of £50 yearly each, with free 
admission to tie Lectures and Laboratories, are attached to the College. 
I'wo are offered ior competition each year to Associate Students, not being 
Royal Exhibitioners, on the completion of their First Year’s Course. 

The Fees payable by Non-Associate Students are—{2 for each separate 
Course of Lectures, £1 for Half Course of Experimental Physics, or £10 for 
all the Lecture Courses of a Faculty, for the Session. 

FOR ANALYTICAL CHEMISTRY—£2 for a Special Course of One 
Month; £5 for Three Months; £9 for Six Months; £12 for the entire 
Session 

FOR PHYSICAL LABORATORY—ér per Month (One Hour a Day); 
£2 for a Special Course of One Month ; £3 per Month for Six Hours a Day ; 

r £6 for the Session (One Hour per Day). 


FOR ASSAVYING—£s5 for Three Months; £9 for Six Months; £12 for | 


the entire Session. 

FOR ZOOLOGICAL LABORATORY—£2 for a Special Course of One 
Month; £3 for rst Medical or 2nd Arts Course Royal University of Ireland ; 
or £5 for a Special Course of Three Months. 

FOR BOTANICAL LABGRATORY—Same as Z, ological Laboratory. 

FOR DRAWING SCHOOL—3 for the Session ; £2 for One erm. 

The Chemical and Physical Laboratories and the Drawing Schools are 
open Daily for Practical Instruction. 


Mathematics, Mechanics, 


a and) Prof, H. Hennessy, F.R.S. 


Descriptive. Geometry, Drawing, ) Prof. THos. F. Picot.C.E.,M.R.1A. 
Engineering, and Surveying (Dean of Faculty for the Session.) 


Chemistry, Theoretica! and Prac-) Prof. W. N. Harrtey, F.R.S., 
tical ; and Metallurgy ... .. «4. F.C.S., F.R.S.E. 
: : eel on : . 

Physics, Theoretical and Practical... { 1 ere” Barrett, F.R.S.E., 
Goclogtycs ao ccs ceo cco ene wf 

Mining and Mineralogy ... .. .. Prof. J. P.O’Reitty,C.E.. M.R.ILA. 
Botany 1. ose see nee ee one eee Prof. ‘T. Jonnson, B.Sc., F.L.S. 
ee Prof. A. C. Hapvon, M.A., F.Z.S., 


\ M.R.I.A. 


The Courses of Chemistry, Physics, Botany, and Zoology are recognized 
by the Royal University of Ireland, and Certificates of Attendance are 
granted to Medical and other Students attending the Courses, and the 
Chemical, Practical, Botanical, and Zoological Laboratories. : 

Programmes may be obtained on application at the College; or by letter 
coe to ‘ The Secretary, Royal College of Science, Stephen’s Green, 

ublin 
; The First Term of the Session will commence on MONDAY, OCTOBER 
©, 1590. 

Note.—Intending Associate Students will be required to pass an 
Entrance Examination in Elementary Mathematics and Elementary 
Practical Geometry, as indicated on Page 5 of Programme, copies of which 
may be had on application from the Secretary. , ‘ 


Prof. J. P. O’REILLY, Secretary. 


} 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH ROAD, 
BIRMINGHAM, 


Who last week sent to his subscribers Desmids and Diatoms, with sketch 
and description. He also sent out Leptodora hyalina, Fredericella sultana, 
Paludicella Ehrenbergi, Argulus foliaceus, Philodina roseola, Floscularia, 
Corethra_ plumicornis, Mebcerta ringens, Stephanoceros ; also Amoeba, 
Hydra, Vorticella, Crayfish, Dog-Fish, Amphioxus, and other Specimens 
for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 18., 
or Twelve Tubes for 105. 6d. 


Portfolio of Drawings, Eleven Parts, rs. each. 
ST. ANDREWS UNIVERSITY. 
UNIVERSITY COLLEGE, DUNDEE. 


SESSION 1890-91. 


PrincipAL—W. PETERSON, M.A. Edinburgh and Oxford ; 
LL.D. St. Andrews. 
DEPARTMENT OF ARTS AND SCIENCE. 
Mathematics and Natural Philosophy—Prof. J. E. A. Sreccarr, M.A. 
Assistant Lecturer and Demonstrator—Mr. J. M‘Cowan, M.A., B.Sc. 
Classics and Ancient History—Tue Principat. Assistant Lecturer—Mr. 
RicHarp N. Branpy, M.A. 
English Language and Literature—Prof. W. S. M’Cormick, M.A. 
Logic—Mr. Ricuarp N. Bianpy, M.A. 
Fine Art—Miss Patti Jack. 
Modern Lancuages—M. Henri Durwac. 
Chemistry-—Prof. Percy F. FraNKLAND, Ph.D., B.Sc. Assistant Lec- 
turers and Demonstrators—Mr. F. J. Hamsty, F.C.S., and Mr. J. R 
AprLEYARD, F.C.S. 
Engineering—Prof. J. A. B.Sc., F.R.S. 
Mr. THomas REID. 
Drawing—Mr. Tuomas Raip. 
Natura! History—Prof. D’Arcy W. THompson, B.A, 
Botany (Summer Session)—-Prof. Patrick GEDDEs. 
J 


EwIna, Assistant Lecturer— 


Demonstrator—Mr. 





HER BERTSON. 








logy—Prof. E. WaymMouTH Re, B.A., M.B. 
DEPARTMENT OF MEDICINE. 

Chemistry —Prof. Percy F. FRANKLAND, Ph.D., B.Sc., and Demonstrators. 

Anatomy—Prof. A. M. Parerson, M.D. Demonstrator—Dr. Davin Greic. 

Physiology—Prof. E. WaymoutH Retp, B.A., M.B, 

Natural History—Prof. D. W. THompson, B.A. 

Botany—Prof. P. GeupEs and Demonstrator. 

Practical and Operative Surgery—Dr. MacEwan. 

Clinical Medicine—The Physicians of the Royal Infirmary. 

Clinical Surgery The Surgeons of the Royal Infirmary. 

Royat InFirmMary.—The Infirmary contains 250 Beds, including a 
Special Ward for the treatment of Children’s Diseases. Clerks and Dressers 
are attached to the Physicians and Surgeons. 

Clinical Instruction is also given at the Royal Asylum, Dundee. 

GRADUATION IN ARTS AND SctgnceE.—The Systematic Instruction given 
in the above Subjects is such as is required for the Degrees of B.Sc. and 
D.Sc. of the University of St. Andrews; for Two of the Three Years of 
Study required for Graduation in Science in the University of Edinburgh ; 
for the L.L.A. Certificate for Women; for the Matriculation and further 
Examinations in Arts and Science of the University of London. 

The Laboratories of the College afford every facility for Practical Instruc- 
tion in Chemistry (including Dyeing and Bleaching) Mechanics, Physics, 
Engineering (Mechanical and Civil), Electricity, Drawing, Natural History, 
Botany, Anatomy, and Physiology. 

GRADUATION IN MEDICINE.—Students proceeding to the Degrees of St. 
Andrews or any other Scottish University can now complete the first two 
years of their Curriculum by attendance on the Classes of the Medical 
Department. 

‘The SESSION will COMMENCE on TUESDAY, OCTOBER 14._ The 
ANATOMY ROOMS will REOPEN for Practical Work on WEDNES- 
DAY, OCTOBER r. All further information may be had from the 
CALENDAR, or on application at the College. 

G. W. ALEXANDER, M.A., Secretary. 


Phys 





THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 


ANDERSONIAN BUILDINGS, 204 GEORGE STREET. 
SCIENCE AND ARTS BUILDINGS, 38 BATH STREET. 
YOUNG LABORATORY BUILDINGS, 60 JOHN STREET. 

Courses of Instruction have been arranged in the following Departments 
viz. Civil Engineering, Mechanical Engineering, Electrical Engineering, 
Chemical Engineering, Mining Engineering, Chemical Industries, Building 
Construction, Naval Architecture, Architecture, Textile Industries, Art 
Industries, Agriculture, Metallurgy, Commerce, Mathematics and Physics, 
Chemistry. 

The Diploma of the College and Certificates will te awarded to Students 
who have completed the Courses of Instruction and passed the necessary 
Examinations. 

Students may attend any of the separate Classes provided they ar« 
properly prepared. 

The Calendar of the College (by post), 1s. 3. , 

Syllabuses and Time Tables oi the Classes, and all further particulars 
may be obtained from JOHN YOUNG, B.Sc., Secretary. 
38 Bath Street, Glasgow. 
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BALLIOL COLLEGE,CHRIST CHURCH, | F.H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 


, AND NATURAL HISTORY AGENCY, 
TRINITY COLLEGE, OXFORD. 138 BROMPTON ROAD, LONDON, 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. © ° P ‘ 
rf Dealer in Rocks, Minerals, Fossils, and other Objects 


A combined Examination for Natural Science Scholarships and Exhibi- A 
tions will be held by the above Colleges, beginning on TUESDAY of Scientific Interest. 
NOVEMBER 128, 1890. 

Three Scholarships and Two Exhibitions will be offered, the Scholarship 
being worth £80 a year. 

_ The subjects for examination will be Physics, Chemistry, and Biology, but 
Candidates will not be expected to offer themselves in more than two of 


Recently received :-~fine Zeolites, Manganite, Coveilite, French Chessy! 
ite, South African Gold Ores, Banded Agates, Cornish Rhombohedral Cal- 
cites, and numerous Vesuvian Minerals—r many from old collections; also, 
the rare Eocene 7erebratula bisinuata from the London Clay, Hampshire ; 


these. | some remarkably perfect Crag Fossils, and new Chalk Sponges and Polyzoa 
Particulars may be obtained by application to A. VERNoN Harcourt, A selection of recent Shells, Corals, and general Natural History Objects 
Christ Church, Oxford. on view. Palzontological Memoirs by Forbes, Searles Wood, Morris and 


Lycett, Edwards and “He aime, Davidson, and others. 








UNIVERSITY COLLEGE OF NORTH MINERALOGY AND GEOLOGY. 


; Special — of First Order of Merit, Melbourne, 
(Incorporated under Royal Charter.) | 888-89, for Collections, &c. 
AGRICULTURAL DEPARTMENT. | ALso, "Etc iT OTHER First Cass Prize MEDALS. 
A complete Course of Practical and Scientific Instruction in Agriculture Special Collections for Students, Lecturers, and Museums 
and Dairying has now been organized. NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 
Ful! information about Classes, Schol: arships, Diploma in Agriculture, —Apparatus and Appliances—Minerals for Chemical Purposes-— 
sin De x, ospectus ; . 
Certificates in Dairying, &c., will be found in the Agricultural Pro pectu Cabinets—Hammers—Mineral Specimens—Meteorites—Blowpipe 





(free on application). The average cost of living in Bangor, including 
College fees, is about £40 for the College year. Apparatus—Rocks, &c. NOW READY, FREE. 
W. CADWALADR DAVIES, Secretary and Registrar. THE LARGEST STOCK & VARIETY IN ENGLAND. 


VICTORIA UNIVERSITY. JAMES R. GREGORY, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON 


YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF SCIENCE TECHNOLOGY, AND ARTS. GEOLOGICAL COLLECTIONS. 


The Seventeenth Session begins TUESDAY, OCTOBER 7, 1290. The | Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
Classes prepare for Professions, Commerce, and University Degrees in | and Geological Position, in Mahogany Cabinets. 100 Specimens, 255.3 
Arts, Science, and Medicine. The Physical, Chemical, Biological, and | 290 ditto, sos. The best value obtainable. 

Engineering Laboratories, and the Weaving Sheds, Dye-house, and Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
Printing Rooms will be open daily for practical work. and other Geological Requisites. 
The "Tee tee may be had free from the Secretary :— | 
1. For Regular Day Students. | 
2. For Occasional and Evening Students. T H Oo M A S D. R U S S E a = 
3. Classes in Civil, Mechanical, and Electrical Engineering. PRIZE MEDALLIST, HEALTH EXHIBITION 
4. For Medical Students. 
~— 78 NEWGATE STREET, LONDON, E.C. 


te AGCKSPATRIA. | BEST. BLACK INK KNOWN. 


Principa—DR. H. J. WEBB, B.Sc. | DRAPER’S INK (DICHROIC). 
Thorough practical and scientific Training in Agriculture. Preparation e ‘ , : ; : 
for the Colonies. Students gained the First, Third, and Fourth Scholar- | DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 


ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 











Writing becomes a pleasure when this Ink is used. It has been adopted in 


Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 
GEOLOGICAL SOCIETY OF LONDON. It writes almost instantly full black. | Flows easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 


The Office of ASSISTANT SECRETARY to the Society being  [scjeanlytouse,and not liable to Blot. moment of writing. 
VACANT, the Council are prepared to receive Applicatio ns for the Post. : 
Amongst the essential qualifications are Literary Habits, a knowledge of | Can be obtained in London, through Messrs. BARcLay & Sons, Farring- 


Latin, French, and German, and considerable Geological information. don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
A Schedule of Duties, &c., may be obtained from the SECRETARIES, Street ; and to be had of all Stationers, 


Geological Society, Burlington House, W. BEWLEY & DRAPER (Limited), Dublin. 
_ Applications to be sent in on or before OCTOB ER 15 eg a Ce = 





CHELSEA TECHNICAL SCHOOLS, SUBSCRIPTIONS TO “NATURE.” 


d. 

183 KING’S ROAD, S.W. i, ee ae eter ey are oer ea 28 ° 

The Session is now commencing. en a ee ee a 

The Metallurgical and Chemical Laboratories are especially fitted for Quarterly piace: Da eile a a ae a 7 6 

Gold, Silver and Copper Assaying, Assaying of Ores and Commercial 

Analysis To the United States, the Casillas &c. :— 

p raspe ctuses free on application to the Director, W. H. MARTIN, ners a ener, 6 

; a PIRPSOREE 60s 6 oe ee oe eee we ES 





TO CONCHOLOGISTS. ; Quarterly .... eh lds ho ee a, 
FOR SALE.—SHELL COLLECTION of | To India, China, and Japan — 


the late Rev. TENISON-WOODS. Australian, Malay, Hong Kong, | Yearly . ee oS Sb ORC e es i OE 
and Philippine Species. 220 Genera.—G. Anporrt, 561 Elizabeth Street, | Half- -yearly he Re ete ee ee ee 
sydney, N.S.W. Catalog application. 

Sydney, N.S.W. Catalogue on application Quarterly We eG ee 








INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


DENT’S NEW ILLUSTRATED| CHARGES FOR ADVERTISEMENTS. 
CATALOGUE of HIGH-CLASS Three Lines in Column 2s. 6d. 9d. per a wr” 
WATCHES. | WATCHES and CLOCKS at One Eighth Page, or Quarter Column ... 0 18 6 

| REDUCED PRICES, sent post Quarter Page, or Halfa Column ..... 115 O 

| free on application to E. DENT a. Pages oraColumn ........ 3 3 : 

| AND CO., Makers to the Queen, ee eee 

| 61 STRAND, LONDON, W.C. Money Orders payable to MACMILLAN & CO. 
or 4 ROYAL EXCHANGE. OFFICE: 29 BEpFoRD STREET, STRAND, W.C. 
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ELECTRIC LANTERNS, 


Double-fronted, made entirely of Brass 
For Diagram and Spectrum Work, 
415 155. 


As made for Oxford University. 


ELECTRIC. "MICROSCOPES. 
SCIENTIFIC AND. PHYSICAL 
APPARATUS 
OF EVERY DESCRIPTION, © 
New Catalogue, 144 pp., 6d. 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalogue, 6d. 


LANTERN SLIDES 
OF ASTRONOMY, GEOLOGY, PHYSIOLOGY 
c., &e. 
Catalogue, 3d. 


NEWTON & CoO., : 
Manufacturing Opticians to the Queen and £ 
the Government. Agents by Appoint-¢ 
ment to the Science and Art Department a 

3 FLEET STREET, LONDON S 


SPECTROSCOPES & SPECTROMETERS 
TELESCOPES OR LABORATORY USE, 


With “‘ Rowlands’s’’ Metal Gratings, or with Prisms of every Description. 
























DISK PRISMS AND MOUNTINGS 
For settee the Stars on Secchi’s Plan. 


A. HILGER, 
Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD RoaD, 
Lonpon, N.W. 








GOLD MEDAL, Highest Award, Inventions Exhibition , 
1885 


JOHN J. ORIFFIN & SONS, Lr, 


PHOTOGRAPHIC DEPARTMENT. 








Now Reapy, 
Complete I/tustrated Catalogue of 
CAMERAS, LENSES, MATERIALS, 
DRY PLATES, CHEMICALS, &c. 


Post Free, upon Application. 


Well-fitted Dark Room for Use of Amateurs. 








Free Instruction to Beginners. 


22 CARRIE STREET, COVENT GARDEN, LONDON, W.C. 


KING, MENDHAM, & Co., 


Electrical maiinaies 


AND 


Manufacturing Electricians. 


SpeciALiT1Es.—K.M.B. Pocket Galvanometer, 
12s. gd., post free. Testing Instruments for 
Science Teachers, Wimshurst Machines of highest 
efficiency, School Apparatus for Static and Voltaic 
Experimental Purposes, Batteries and Electrical 
Fittings of every description. 


Western Electrical Works, Bristol. 


ILLUSTRATED CaTaLocug, Post FRrg, 4}d. 











Just Published, Price 4d. 


WILLIAM WESLEY AND SON’S 


NEW CATALOGUE 


GEOLOGY, MINERALOGY, PALAONTOLOGY, 
ASTRONOMY AND MATHEMATICS, 
PHYSICS, CHEMISTRY, ELECTRICITY. 





WILLIAM WESLEY & SON, 28 Essex Street, Strand, 
London. 





R. FRIEDLAENDER UND SOHN, 


Berlin, N.W. 6, Carlstrasse II. 
JUST OUT. 
CATALOGUE OF BOOKS ON 
ASTRONOMY. 


78 Pages in Royal 8vo, with 300c Titles of Periodicals, Books, Pamphlets, 
&c. 


Subdivisions.—History of Astri snomy .—Old and Ancient Authors. --Astro- 
nomical Observations and Periodicals.—Theoretical and Practical Astro- 
nomy.—Catalogues and Maps of Stars. —Astronomical and Trigonometrical 
Tables.—Levelling and ‘Triangulation.—Instruments.— Navigation. 

Never before has been published a Catalogue so Complete of the Literature 
of a Special Science. 

Our 33 Catalogues on every Special Branch of the Natural and Exact 
Sciences are sent 

Gratis and Post free on < aiptention. 


By LIONEL S. BEALE, M.B., F.R. S., 
Professor of Medicine in King’s College. 
SLIGHT AILMENTS: Nature and Treatment. 3rd Edition. 
[Ready October x. 
OUR MORALITY AND THE MORAL QUESTION, 2s. 6d. 
THE LIVER. Pp. 230. 86 Illustrations, many coloured. 5s. 
HOW TO — WITH THE MICROSCOPE. — ico 
Plates. 21s. (Harrison.) 
THE MICROSCOPE. IN MEDICINE. 86 Plates. 21s. 
BIOPLASM: an Introduction to Medicine and Physiology. 


6s. 6d. 
ON LIFE AND ON VITAL ACTION. 5s. 
THE MYSTERY OF LIFE, 3s. 6d. 
THE ‘‘MACHINERY” OF LIFE. 2s. 
LIFE THEORIES AND RELIGIOUS THOUGHT. §s. 62. 


London: J. & A. CHURCHILL. 


MARINE BIOLOGICAL ASSOCIATION. 


NOW READY, 4to, 150 pp., 18 Plates. 


A TREATISE ON THE COMMON SOLE. 


J. T. CUNNINGHAM, M.A., F.R.S.E., 


Late Fellow of University College, Oxford ; Naturalist to the Association, 
Price to Members, 20s. ; to Non-Members, 25s. 
From the DIRECTOR, M.B.A. Laboratory, Plymouth, 
and through all Booksellers. 





“BY W. MATTIEU WILLIAMS. | 


The Fuel of the Sun. 2nd Edition, 8vo, Cloth, ros. 
The Philosophy of Clothing. Just Published, Post 8vo, 
Cloth, 4s. 
London: T. LAURIE, 28 Paternoster Row. 
Edinburgh and Glasgow: JOHN MENZIES & CO. 








Just Published, Price 3s, ; Free by Post, 3s. 43d. 

THE OWENS COLLEGE CALENDAR 
for the SESSION 1890-91. 
MACMELLAM & CO., London. J. E. CORNISH, Manchester 
TO BOOK BUYERS.—A Catalogue “of 


Books, chiefly of all Classes of NATURAL HISTORY, can be had 
FREE, on application to A. J. Warp, Commission Agent, 16 Newman 
Street, Oxford Street, London, W.f 
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MINERALOGY. | Re STAN LEY ee 
Ss A M U E L H E N S Oo N, | Mathematical Instrument Manufacturer to H.M. ‘meen, Council of 


India, Science and Art Department, Admiralty, &c. 
97 REGENT STREET, LONDON, W. | Mathematical, Drawing, and Surveying Instruments 


ESTABLISHED 1840. Late 277 STRAND. | pngnantetisnapiag ons 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Mr. HENSON has now on hand some very fine Mineral Sttestntal Puta List Post Soe. 


Specimens, Carved Precious Opals,and Moonstones ; also some 
beautiful Slabs of Polished Agates, Thulite, Microcline, &c. &c. ae > S aman ‘bencaed Uammemn a oy ¢ 
Gotp Mepat in the Int tional Inventions Exhibition 1885 for Mathe- 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, pete ool Work. Silver Medal, "Aachisects’ “Exhibition, 1886. onl F 
CHISELS, and BLOWPIPE APPARATUS. Address :—GREAT TURNSTILE. HOLBORN, LONDON, W.C. 


Precious Stones for Collectors and Mounting. - NEW INVENTIONS. 


COLLECTIONS FOR STUDENTS AND PROSPECTORS. 
Her Majesty’s Royal Letters Patent have been granted to 


the inventor of a wonderful as well as useful little appliance. 
This is a Pocket Microscope and Floriscope combined, about 


SOUTHALL BROS. & BARCLAY’S | 3 inches in length, and 1} inch square. It is constructed upon 


an entirely new principle, and has a magnifying power and de- 
SPECIALLY PREPARED 


finement superior to some of the most elaborate and expensive in- 
MICROSCOPIC PREPARATIONS struments, and yet so simple that any school-boy or girl can use it. 

7 Its magnifying power is registered as 150 diameters, or 22°500 

CHEMICAL REAGENTS, STAINING FLUIDS, MOUNTING | surfaces, and distinctly shows all the thousands of different 
MEDIA, CEMENTS, VARNISHES, &c., &c. | kinds of animalcula in water, &c., or any other microscopic 

; ‘ | objects. This new patent was sealed by the Comptroller 
General of Patents on the 13th of August last, and is now 
offered to the public at the nominal price of Is. each, and sent 


Lessons given. Catalogues Free. 





FOR USE IN 


PRACTICAL BOTANY, ZOOLOGY, HISTOLOGY, 


And every Branch of free by parcel post upon receipt of postal order value One 

PRACTICAL MICROSCOPY. Shilling—stamps not taken—with a 12 page pamphlet of in- 

(Makers of the Specialities referred to by Prof. Hillhouse in his edition of | structions for use, and a large double sheet of engravings in 
Strasburger’s “‘ Practical Botany.”’) black and gold (with key) free. The Inventor and Manufac- 


Glass Slips, Cover Glasses, Forceps, Needles, Dissecting Knives, Razors, | turers also guarantee that in any case where the instrument is 
Scissors, Beakers, Flasks, Specimen Bottles and Tubes, in great variety. not approved of and returned within reasonable time, that a 
Microscopes by the principal Makers. PI . . a 

postal note value 1s, will be forwarded by return of post. The 

medical profession, chemists, schoolmasters, teachers and stu- 
dents, as well as parents and guardians, should send for one on 


SOUTHALL BROS. & BARCLAY, approval. This is no foreign rubbish, but of good English 


= workmanship throughout. Address: CONWAY, RAE & 
CHEMICAL APPARATUS DEPARTMENT, Conway, The Premier Patent Microscope Depét, Stafford 
DALTON STREET, BIRMINGHAM. Street, Birmingham. 


WIMSHURST MACHINE. 
Works in any Weather. Size giving 4} Sparks, £4 10s. 


ACOUSTIC APPARATUS. 
CHEAP SCHOOL APPARATUS, 


Approved by Science and Art Department. 
CATALOGUES FREE. 


EARVEWY @Q PEATE, 


6 CHARING CROSS ROAD, W.C. 


PERKEN, SON, & RAYMENT, 2222222" "== 
& ' 5 Discount forthe Trae London, E.C. 
MANUFACTURE PHOTOGRAPHIC APPARATUS 
Of every description. 


“ OPTIMUS” MAGAZINE CAMERA 


Pictures 4} by 3} inches, 


Price Lists may be had on application. 

















“OPTIMUS ” “OPTIMUS” 
SCOUT. | SCORER. 





1 Medium Size. Ismail Size. 
Carries Twelve The most f Clear Definition. Clear Definition. 
Dry Plates. | Good Field. Large Field, 
N Dark! . 4 = — . “| Magnifying 64Magnifying 25 
o Dar ark Slides. ( Price, with | times. times. 
I Euryscope 
Plates changed > — and | 70s. 30s. 
Button. £7 7s. For Definition and Magnifying Power we invite intending Purchasers to test our 





Field Glasses against any in the World. 
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HOLLOWAY'S OINTMENT |Baeeseae2 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and | 
ULCERS. If effectually rubbed on the Neck and Chest, it cures | 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
eintats RHEUMATISM, and all Skin Diseases it is unequalled. 


FRY’S 


Pure Concentrated 


naa COCOA 


Gold Medal 
awarded to 





Paris Exhibition, 
1889: 











| JJ. S. Fry & Sons. 


| 





tural Handwriting, also| "J, 
rceuent Coplen fh sctnat,natersl Mangers.’ TO SCIENCE LECTURERS. 
grammes, Plans (up to Double-Elephant size), Shorthand, and 


, and cheap! duced by the ie paeet by W. Lanr Carpenter, Esq., Prof. Forses, B. J. MALDEN, 
Type-Writing, are easily, quickly, and cheaply produced by the Geen ie ae 7 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars Speci ialist, Brewster House, Mortimer Road, Kingsland, N. 


resemble written letters. Used at the House of Lords, &c. 








' IOSTEOLOGICAL SPECIMENS, 
AUTOCOPYIST DEPT. (A.E.T.Co., La.), MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 
London Wall, London, and 52 Princess Street, Manchester. Price List, "Three Stamps. 


MESSRS. MACMILLAN AND CO.’S NEW BOOKS. 


BY THE RIGHT HON. W. E. GLADSTONE. 
LANDMARKS OF HOMERIC STUDY: together with an Essay on the Points 
of Contact between the Assyrian Tablets and the Homeric Text. By the Right Hon. W. E. GLADSTONE, M.P., 
Author of ‘‘ Juventus Mundi,” ‘* The Time and Place of Homer,” &c. Crown 8vo, 2s. 6d. 


PRINCIPLES OF ECONOMICS. By Atrrep Marsuati, M.A., Professor 
of Political Economy in the University of Cambridge, Fellow of St. John’s College, Cambridge, sometime Fellow of Balliol 
College, Oxford. 2 Vols. 8vo. Vol. I. Price 12s. 6d. net. 

The 7zmes says :—‘‘ Prof. Marshall’s great treatise on economic science bids fair to take tor the present generation the place 
which Mill’s work took pt the generation of forty years ago.” 
THIRD AND CHEAPER EDITION IN ONE VOLUME. 

PROBLEMS OF GREATER BRITAIN. By the Right Hon. Sir Cuartes W. 
DILKE, Bart. Third and Cheaper Edition. One Vol., large Crown 8vo, with Maps, 12s. 6d. 

WILD BEASTS AND THEIR WAYS IN ASIA, AFRICA, AMERICA. 
sy ~~ 8S. With special permission dedicated to H.R.H. the Prince of Wales. By Sir SAMUEL W. BAKER, 


M.: -R.G.S., F.R.S., Author of ‘‘ The Nile Tributaries of Abyssinia,” ‘‘ The Albert N’yanza Great Basin of the Nile,’ 
ee W ith Illustrations. Two Vols., 8vo. [October 10. 


: Now Ready, Part III., Demy 8vo, 7s. 6. : 
A TEXT-BOOK OF PHYSIOLOGY. By Micnare. Foster, M.D., Professor of 


Physiology in the University of Cambridge, Fellow of Trinity College, Cambridge. Illustrated. Fifth Edition, largely 


Revised. In Four Parts, 8vo. Part I., comprising Book I. Blood—The Tissues of Movement, The Vascular Mechanism. 
10s, 67. Part II., comprising Book II. The Tissues of Chemical Action, with their Respective Mechanisms—Nutrition. 
10s. 6¢. Part ILI., comprising Book III. The Central Nervous System. 7s. 60. 


. SECOND AND CHEAPER EDITION. 
CLASS-BOOK OF GEOLOGY. By ARcuHIBALD GEIKtE, F.R.S:, Director- 
General of the Geological Survey of the United Kingdom, and Director of the Museum of Practical Geology, London ; 
formerly Murchison Professor of Geology and Mineralogy in the University of Edinburgh. Second and Cheaper Edition. 


With numerous Illustrations. Crown 8vo, 4s. 6d.' 
The Scotsman says :—‘* The original book has been thoroughly revised, so as to keep it abreast of the onward progress of 
geology. The woodcuts are numerous and skilfully drawn, and Mr. Geikie’s book, in its new dress, is one which may with con- 


fidence be recommended as the standard of what such a class- book ought to be.” 


NATIONAL LEPROSY FUND. 


H.R.H. The Prince of Wales, K.G., President. 


JOURNAL OF THE LEPROSY INVESTIGATION COMMITTEE. Edited 


by PHINEAS S. ABRAHAM, M.A., M.D., B.Sce., F.R.C.S.I., Medical Secretary to the Committee. No. 1, August 
1890. S8vo, Price 2s. 6:7. net. 


CONTENTS. 


I, Introduction. —Inspector-General John Murray.—Dr. Beaven Rake. — 
List of Members of the Committee.—Account of the Dr. C, Francis.—Dr. V. C. Van der Straaten.—Prof. D. 
Origin of the National Leprosy Fund.—Account of the dD. ¢ ‘unningham. —Surgeon- Major Pringle.—Dr. Rad- 
Dinner of January 1890.— Speech of H.R.H. the Prince cliffe Crocker.—Dr. J. F. Payne.—Mr. Jonathan 
of Wales.—‘‘ The Leprosy Investigation Committee.”— | Hutchinson. 


Plan of Procedure.—Copy of Letter to the Medical 
Journals. — Suggestions Invited. 
2. Remarks and Suggestions as to Points for Investigation. 
From Sir William Moore, K.C.I.E.—Surgeon-General 
Beatson. —Prof. Cayley, of Netley. —Dr. Patrick Manson. 


MACMILLAN AND CO., LONDON. 


Abstracts of Debates, Reports, &c. 

The Recent Bibliography of Leprosy. 

A Map of the Present Distribution of Leprosy throughout 
the World. 


uk w 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 


nd Results. Docwra Tri le, 


| Pre Medal, Highest Award. Suppiied tothe Royal Polytechnic Institution’ 
Dr. H. Grattan Guinness, &c. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest "and Best. Elaborately Illustrated Catalogue, 
gee Pages, 1s. ; Postage, 5d. Smaller do.,6d. Pamphlets Free. HUGHES, 
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MESSRS. MACMILLAN & CO.’8 PUBLICATIONS. 





HUMAN SCIENCES. 


LAW AND POLITICS (continued). 


PROBLEMS OF GREATER BRITAIN. By the 
Right Hon. Sir CHARES WENTWORTH DILKE, Bart. With 
Maps. Third and Cheaper Edition. 1 Vol., Crown 8vo. ras. 6d. 

INDIVIDU: ALISM: A System of Politics. By 
WORDSWORTH DONISTHORPE. 8vo. 14s. 

A Series of Short 

Books on his Rights and Responsibilities. Edited by Henry Craik, 

LL.D., C.B. Crown 8vo. 3s. 6d. each. 

CENTRAL GOVERNMENT. By H. D. TRAILL, D.C.L. 

‘THE ELECTORATE AND THE LEGISL ATURE. By 
SPENCER WALPOLE. 

THE POOR LAW. By Rev. T. W. Fow te, M.A. 

THE NATIONAL BUDGET; THE NATIONAL 
DEBT; TAXES AND RATES. By A. ]. WILSON. 

THE STATE IN REL —_— TO LABOUR. By W. 
STANLEY JEVONS, LL. 

THE STATE AND THE CHURCH. By the Hon. 
ARTHUR ELLIOT. M P 

FOREIGN RELATIONS. By SPENCER WALPOLE, 

THE STATE IN ITS RELATION TO TRADE, 
T. H. EARRER, Bart. 

TOCAL GOVERNMENT. By M. D. CHALMERS, M.A. 

THE STATE IN ITS RELATION TO EDUCATION, 
HENRY CRAIK, LL.D. 

THE LANDLAWS. By Sir F. Pottock, Bart., 
of Jurisprudence in the University of Oxford. 

COLONIES AND DEPENDENCIES. Part I. INDIA. 
By J. S. COTTON, M.A. II. THE COLONIES. By E. J. 
PAYNE, M.A. 

JUSTICE AND POLICE. By F. W. MAITLAND. 

THE PUNISHMENT AND PREVENTION OF CRIME. 
By Colonel Sir EDMUND DU CANE, K.C.B., Chairman of Com- 


missic oners of Pris ons. 
By. O. W. Hoimgs, Jun. 


THE COMMON LAW. 
Demy 8vo. 12s / ; 
PLEAS OF THE CROWN FOR THE COUNTY 
OF GLOUCESTER BEFORE THE ABBOT OF READING 
AND HIS FELLOW JUSTICES ITINERANT, IN THE 
FIFTH YEAR OF THE REIGN OF = HE <-'d THE 
THIRD, AND THE YEAR OF GRACE 1221. By F. W. MAIT 


LAND. 8vo. 75. 6d. 
ESSAYS IN JURISPRUDENC - AND ETHICS. 
Yorpus Christi Professor of 


By Sir FREDERICK POLLOCK, Bart., 

Jurisprudence in the University of Oxford. 8vo. ros. 6d. 

INTRODUCTION TO THE HISTORY OF 
Lage 7 SCIENCE OF POLITICS. By the Same. Crown 8vo. 
2s. Od. 

WORKS BY SIR J. FITZJAMES STEPHEN, Q.C., 
K.C.S.1., a Judge of the High Court of Justice, Queen’s Bench 
Division. 

A DIGEST OF THE LAW OF EVIDENCE. 

sth Edition, Revised and Enlarged. Crown 8vo. 6s 
A DIGEST OF THE CRIMINAL LAW 
CRIMES AND PUNISHMENTS. Fourth Edition, Revised. Svo. 16s 
A DIGEST OF THE LAW OF CRIMINAL 
By Sir J. F. 
of the Inner 


PROCEDURE IN INDICTABLE OFFENCES. 
STEPHEN. K.C.S.I., and H. STEPHEN, LL.M., 

LAW OF 

LAW 


By Sir 


Professor 


Temple, Barrister-at-Law. 8vo. 12s. 6d. 
THE CRIMINAL 


A HISTORY OF 
ENGLAND. Three Vols., 8vo. 48s. 
GENERAL VIEW OF THE LEME AE. 
OF ENGLAND. Second Edition. 8vo. 
The first edition of this work was published in 1853. The new edition is 
substantially a new work, intended as a text- book on the Criminal Law for 
University and other students, adapted to the present day. 


ANTHROPOLOGY. 
FASHION IN DEFORMITY, as Illustrated in the 


Sg of Barbarous and Civilized Races. By Prof. FLOWER, 
-R.S. Illustrated. Crown 8vo. 2s. 6. 


THE GOLDEN BOUGH. A Study in Comparative 
Religion, By J.G. FRAZER, M.A., Fellow of Trinity College, Cam- 
bridge. 2Vols., 8vo. 2°s. 


MACMILLAN AND CO., 





| 
| 


| 


| 
| 
| 


| NOTES ON. 


| 


ANTHROPOLOGY (continued). 
THE PATRIARCHAL THEORY. Based on the 


papers of the late JOHN F. M‘LENNAN. Edited by Donatp 
M‘LENNAN, M.A., Barrister-at-Law. 8vo. 145. 

STUDIES IN ANCIENT HISTORY. Comprising 
a Reprint of ‘* Primitive Marriage.” An in juiry into the origina of the 
form of capture in Marriage Cere monies. 8vo. 16s. 

ANTHROPOLOGY. An Introduction to the Study 
of Man —_ Civilization. By E. B. TYLOR, F.R.S. Illustrated 


Crown 6v 16s 
EDUCATION. 
REPORTS ON ELEMENTARY SCHOOLS. 
By MATTHEW ARNOLD,D.C.L. Edited by the Right 
ae Sir Francis SANDFORD, K.C.B. Che aper Issue. Crown 8vo 


THE “STUDE NT’S GUIDE TO THE BAR. By 
WALTER W. R. BALL, M.A.. Fellow and Assistant Tutor of Trinity 
Colleze, Cambridge Fourth Edition, Revised. Crown 8vo. 2s. 6 

THE TEACHER. Hints on School Management. 
A hand-book for Managers. Teac hers’ Assistants, and Pupil Teacher 
By J. R. BL AKISTON Cre yvwn Svo, 25.6%. (Rec ymmende 1 by th 

ndon, Birmingham, ana eicester School Boards.) 


| ON’ TE: AC HING. By Prof. aed CALDERWOOD. 
New Edition. y Feap. 8v 
SCHOOLS AND 


1852-1882 





"AME RIC AN 
TRAINING COLLEGES. Re printed from the Report of the English 


Education Department for 1888 8-89, with Permission of the Controller 
of H.M.’s Stationery Office. By J. G. FITCH, M.A. Globe 
2s. 6d. 

THE TEACHING OF GEOGRAPHY. A 


Practical Hand-b yok for the Use of Teachers, By ARCHIBALD 
. om wey? F. — , Director-General of the Geological Survey of the 
Kingdom. Crown 8vo. 2s. : 
OB TEC T TEACHING. A Lecture delivered at 
the Pupi!-Teacher Centr 
o 


, William Street Board School, Hammer 
smith, By J. H GLADSTONE, 


F.R.S. With an Appendix 
Crown 8vo. 
SPELLING ‘REFORM FROM A Nz ATIONAL 
POINT OF VIEW. By the Same. Crown 8vo. 1s. 
OVERPRESSURE IN HIGH SCHO! OLS IN 
DEN MARK. By Dr. HERTEL. Translate i by C. G. SGRENSEN. 
pag Introduction by Sir J. Cricuron-Browne, F.R.S. Sues vo. 
6d. 


TECHNICAL KNOWLEDGE. 


CIVIL AND MECHANICAL 
ENGINEERING. 
ELEMENTARY APPLIED MECHANICS. 
T. ALEXANDER. Professor of Civil Eng zineering, Trinity Col 


Dublin, aged A. W. THOMSON, Lecturer in Engineering at the h- 
nic er lege, Glasgow. Part II., TRANSVERSE Stress. Crown 8vo. 


G R. \P HIC AL DETERMINATION OF FORCES 
Ly ENGINEERING oe RES. By J. B. CHALMERS, 
-E. Illustrated. 8vo 
APPL IED MECH: ANICS : an Elementary General 
The sry of Structures and Machines. By J. H, 
, Professor of Applied Mec! nanics in the Royal 
Second Edition. 8vo 





Introduction to the 
COTTE ang Pf R.S 


Naval Colleg reenwich, 
ELEMENTARY MANUAL OF APPLIED ME- 
CHANICS. By Prof. J. H. COTTERILL and oe SLADE 
Crown 8vo. n the press 
THE MECHANICS OF MACHINERY. By 
B. W. KENNEDY, F.R.S. Illustrated. Crown 8vo. 12s. 6. 
| THE KINEMATICS OF MACHINERY. Out- 
* lines of a Theory of Machines. By Prof. F. REULEAUX. Trans 
lated and Edited by Prof. A. B. W. Kennepy, F.R.S. _ Illustrated, 


ovo. 2158. 
STEAM-ENGINE DESIGN. For the Use of Me- 
chanical Engineers, Students, and Draughtsmen. By J. M. WHIT- 


HAM, Profess yr of Eng gineering, Arkansas Industrial University. 
Illustrated. 8vo. 2s 


| SIMPLE PRACTICAL METHODS OF CALCU- 


LATING STRAINS ON GIRDERS, ARCHES, AND TRUSSES, 
With a Supplementary Essay on Economy in Suspension Bridges. By 
E. W. YOUNG, C.E. With Diagrams. 8vo. 7s. 6d. 


LONDON. [9] 
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4 4 55 “‘Messrs. Forsyth’s manufactures de- 

{ 4 4 c _mgnstrate that in adopting the all-wool 
system of clothing we need not necessarily 
look to foreign markets for our supplies ; 

. . . but-that saritary under-wear, having the 


high recommendation of finish and ad guality, 
WOOLLEN SYSTEM OF UNDER-WEAR. | i,,z0w, produecd at home.” — British 


For Ladies, Gentlemen, and Children. - ‘The samples from this firm are emi- 
nently satisfactory, and have a smoothness 


| SAMPLES AND ILLUSTRATED PRICED CATALOGUES, | of texture which prevents any, irritating 


“ , ; friction, and from the unshrinkable nature 
containing Full Particulars, sent on Receipt of Inquiry, of yoga will found far more 
Post free. : 


ae useful for under-wear than most ordinary 

As Manufactured and Exhibited by us at the flannels. They are very gratifying ex- 
INTERNATIONAL _EXHIBITION, GLASGOW. amples of home manufacture.”—Lancet. 

. “In the garments made by Messrs. 


. =) Forsyth the purity is beyond question, 

RENFIELD STREET, and the purchaser has a guarantee of their 

5 GLASGOW, | sound wearing qualities, while the un- 

TRADE ° shrinkable nature of the goods, and the 


(Please name this paper.) great attention to the matter of finish, 

12442 | 

quscemll — . afford to wearers a great degree of com- 
“There can | be no doubt of the merits of Messrs. Forsyth’ s ’s Hygienic ‘Under-wear. The material is fort, and medical men have not been slow 

simply unsurpassable, and the garments are so fashioned as to fit every part of the body (a feature worthy of | to appreciate for themselves and for their 

all praise). We are glad to see there are manufacturers like Messrs. Forsyth who give attention to | patients the benefit of the woollen goods 











producing articles of such indisputable sanitary worth. "—WaAzitehall Review. supplied by this firm.” —Hea/th. 
ry 3 5. 

Type Slide - 100 Diatomacez, a list of names ovo 2t o | Type Slide of Eggs of Butterflies, Moths, &c., with list of names 18 % 
Pollen i situ on Stigma, CEnothera oe ove eee ose 1 o | New and very fine Slide, containing about 200 various a 
Lieberkuhn Glands in Human Intestine... ove ovo eee 1 9 from St. Peter, Hungary... eve 6 0 
Water Scorpion (Vefa cinerea) eco ove ove ese ooo +» I 6 | Stem of Indian Poison-Berry (Anamirta cocculus) ove ove Io 
Section of Amphioxus, through Pharynx ... ove ove eve +.» I 9 | Head of Lamprey, Section through Gills—very fine I 9 
Pleurosigma angulatum—test object, dry... «- 2 © | Trans. Section of Earthworm, through Middle... ove r 9 
Seales of Podura (Lepidocyrtus curvic ollis)—test object, ‘dry .. ee 2 © | Book Mite (Chetletus eruditus) - r 6 
Sporocarp of Pilularia, Microspores an Macrospores .. «- x 6 | Grain of Wheat and Embryo—four Sections : on One Slide ie 1 6 
Acarus of Itch (Sarcoptes scabeii), Male and Female on ‘One Slide °:. 4 0 | Pediculus capitis, Male, Female, Egg, and Larva—on One Slide 40 
Meibomian Glands in Section of Human Eyelid ... ose eve x 9 | Phantom Shrimp (Cafredla linearis) evo ove ove s 6 


Any of the above forwarded on receipt of Remittance for Price. 


ILLUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS. 
CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS. 
Either of the above sent Post Free on application to— 
WwW WATSON & SONS, OPTICIANS TO HER MA/JESTY’S GOVERNMENT, 


313 HIGH HOLBORN, LONDON, W.C. 


AND 251 SWANSTON STREET, MELBOURNE, AUSTRALIA. ESTABLISHED 1837. 
Awarded 20 GOLD AND OTHER MEDALS at various Internatéonal Exhibitions, including 2GOLD MEDALS, Paris Exhibition, 1889, for Microscopes, &c. 
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~ Pri ated by RIcHARD CLAY AND Sons, LimiTED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, Strand, London, W.C., and 112 Fourth Avenue, New York.—Tuursnay. October 2, 1890. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


** To the solid erbund 
Of Nature trusts the mind which builds for aye.”—WORDSWORTH. 


~ No. 1093, VoL. 42.] 


Registered as 2 Newspaper at the General Post Office.] 


NEWTON & CO.,. 


SCIENTIFIC INSTRUMENT 
MAKERS 

TO HER MAJESTY THE 
QUEEN 

AND THE GOVERNMENT. 












Makers of every descrip- 
tion of OPTICAL and 
. PHYSICAL APPARA- 
MS. TUS of the highest class, 
for Colleges, Institutions, 
&e. 

Catalogue of 
OPTICAL LANTERNS, 
PROTECTION APPA- 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 
144 pages, 6d. 





WIMSHURST ELECTRICAL MACHINE, 


Best Quality, 15 in., £53; 18-in., £6 tos. As made for the Science and Art 
Department, and the Universities of Oxford, Cambridge, and London. 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 





MAKERS OF 
PHYSICAL, PHYSIOLOGICAL, BOTANICAL, AND 
SCIENTIFIC APPLIANCES GENERALLY, 


Descriptions of which may be obtained on application. 





Drawings made on Stone and Wood, and the most refined work in Lithography 
and Colour Printing, as well as the various processes connected with 
Photography, done on the premises. 


Sole Authorized Makers of Pror. Ew1nc’s SEISMOMETRIC APPARATUS. 
Quartz Fibres made as described by Mr. C. V. Boys, 


Agents for the Microscopes of Cart Zetss, of Jena, and for the Earthquake 
Model (made in Japan) of Pror. SEKiya. 


Now Ready, Vol. XI., Nos. 4 and s. 
Price to Subscribers 21s. per Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited by MICHAEL FOSTER, M.D., F.R.S. 
Published by the Proprietors and sold on their behalf at 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY'S WORKS, 


ST. TIBB’S ROW, CAMBRIDGE, 





THURSDAY, OCTQBER 9, 1890. 


'NALDER BROS. 





[PRICE 15 CENTS. 


[All Rights are Reserved. 


& CO., 
132 HORSEFERRY RD., 


WESTMINSTER. 
TELEPHONE No. 3120. TELEGRAPHIC 
ADDRESS : SECOHM, LONDON. 


NEW PATTERN BALLISTIC == 
GALVANOMETER. 















Resistance 10,000 Ohms. 





Prices 
and full 
particulars 


on 





application. 











& ZAMBRA’ 








NEGRETTI Ss 
S . Zz 
“i a 
ro = 
te = 


The TRAVELLER’S TELESCOPE, with folding Table Stand, one 
Terrestrial or Day Eye-piece, and one Astronomical Eye-piece. The whole 
compactly arranged in Mahogany Box with lock and key, forming a most 
useful and convenient Telescope for Tourists and Sea-coast Visitors, &c. 

The Telescope can be used, without case or stand, as an ordinary Pocket 
or Sling Telescope. 

Tilustrated } Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


Scientiric InstRuMENT MAKERS AND OPTICIANS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 

BRANCHES: 45 CORNHILL ; 122 REGENT STREET ; 
Photographic Studio, Crystal Palace. 

TELEPHONE No. 6583. Telegraphic Address—"‘ NeGRETT1, LONDON.” 
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CENTRAL INSTITUTION 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


ELECTRICAL ENGINEERING. 

COURSES OF LECTURES ON ELECTRICAL ENGINEERING 

BY PROF. W. E. AYRTON, F.R.S, 

The Lectures for the Winter Term will be on the Construction of Direct 
and Alternate Current Dynamos and Motors, and the Methods of Measuring 
their Power and Efficiency. 

On Mondays and Wednesdays at 3 p.m,, commencing MONDAY, 
OCTOBER 6. 

5 The Fee for the Course is 14 Guineas per term, or 3 Guineas for the 
ession. 

Application to join the oe should be made to the Dean, Central 


Institution, Exhibitioa Road, $ 
JOHN WATNEY, Hon. Sec. 
City and Guilds of London Institute. 





COUNTY BOROUGH OF CARDIFF. 
APPOINTMENT OF CURATOR TO THE MUSEUM. 


The Free Library and Muserm Committee require the Services of 
a CURATOR for the MUSEUM and ART GALLERY, who will 
be required to devote the whole of his time to the duties of his office. 

The Curator must be competent to Catalogue the Contents of the Museum 
and Art Gallery, and will be expected to collect Specimens for the Museum. 
The person appointed will be required to enter upon his duties at once. 

Salary to commence, £150 per annum. 

Applications, stating Age and Qualifications, accompanied by not more 
than Five Recent Testimonials as to Character and Fitness for the Appoint- 
ment, must be sent to the SECRETARY, Free Library and Museum, Cardiff, 
and delivered on or before MONDAY, October 20 inst. 


By Order 


JOHN BALLINGER, Secretary. 
Cardiff, October 6, 1890. 





UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR, 


(Incorporated under Royal Charter.) 


AGRICULTURAL DEPARTMENT. 


A complete Course of Practical and Scientific Instruction in Agriculture 
and Dairying has now been organized. 

Full information about Classes, Scholarships, Diploma in Agriculture, 
Certificates in Dairying, &c., will be found in the Agricultural Prospectus 
{free on application). The average cost of living in Bangor, including 
College fees, is — 440 for the College year. 

W. CADWALADR DAVIES, Secretary and Registrar. 





UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 
AGRICULTURAL DEPARTMENT. 


TWO ASSISTANT LECTURERS, one in AGRICULTURE and one 
in AGRICULTURAL CHEMISTRY, will be appointed for one year (with 
Prospect of Renewal) at a Stipend of £120 each. 

Applications must be in hand on or before OCTOBER 31. 

For information as to conditions of appointment and duties, apply to 


W. CADWALADR DAVIES, Secretary and Registrar. 





THE AGRICULTURAL COLLEGE, 


ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 

Thorough practical and scientific Training in Agriculture. Pre tion 
for the Colonies. Students gained the First, Third, and Fourth cholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


GEOLOGICAL SOCIETY OF LONDON. 


The Office of ASSISTANT SECRETARY to the Society being 
VACANT, the Council are prepared to receive Applications for the Post. 
Amongst the essential qualifications are Literary Habits, a knowledge of 
Latin, French, and German, and considerable Geological information. 

A Schedule of Duties, &e. -» may be on from the SECRETARIES, 
GeologicaiSetiety, Burlington House, W. 

Applications to be sogt in on or before OCTOBER 15. 








— 


WANTED.—A Situation in Museum or 


Institute to make himself useful. Can arrange Specimens for 

Cabinets, and prepare Rocks, Minerals, and Fossils for Microscopical 

Examinations, give instructions to Students in Cutting and Preparing 

Sections. Highest References can be given.—Address ‘‘ F. G.,” NATURE 
ice. 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 62 BALSALL HEATH ROAD 
BIRMINGHAM, 


Who last week sent to his subscribers CEcistes crystallinus, with sketch and 
description. He also sent out Leptodora hyalina, Lacinularia socialis, 
Philodina roseola, Floscularia, Corethra_plumicornis, Melicerta ringens, 
Stephanoceros ; also Ameoeba, — Vorticella, Crayfish, Dog-Fish, 
Amphioxus, and other Specimens fo r Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 

Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


ADOLPHUS ZIEGLER, M.D., FREIBURG IN BADEN, 
Embryological Wax-Models. 


New Series : Brains of various Typical Vertebrates, Anatomy of Human 
Embryo, Development of the Heart of Rabbit and of Man, Development of 
Hydrophilus. 

Prospectus and Price List Gratis. 


CHELSEA TECHNICAL SCHOOLS, 
183 KING’S ROAD, S.W. 
The Session is now commencing. 
The Metallurgical and Chemical Labora‘uries are especially fitted for 
Gold, Silver and Copper Assaying, Assaying of Ores and Commercial 


Analysis. 
Prospectuses free on application to the Director, W. H. MARTIN, 
F.C.S. 


JOHN J. GRIFFIN & SONS, Limiteo, 


MAKERS OF 


CHEMICAL, PHILOSOPHICAL, AND 
PHOTOGRAPHIC APPARATUS, 


22 GARRICK STREET, COVENT GARDEN, 
LONDON, 














CHEMICAL APPARATUS of every description for Analytical Opera- 


tions and Experiments of Demonstration. 


APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 
nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
of Physical Science. 


SEND FOR CATALOGUES, FREE ON APPLICATION. 


man) STANLEY [tag 


Stateenaties Instrument Manufacturer to H.M. Government, Council of 
India, Science and Ait Department, Admiralty, &c. 


Mathematical, ——-> and Surveying Instruments 
every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gop MepAt in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :-—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 











Excellent Copies of the actual, natural Handwriting, dhe 

of Drawings, Music, even of elaborate Sketches, ’Pro- 

ammes, Pians (up to Double-Elephant size), Shorthand, and 
'ype-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. — 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 
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MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Mr. HENSON has now on hand some very fine Mineral 
Specimens, Carved Precious Opals,and Moonstones ; also some 
beautiful Slabs of Polished Agates, Thulite, Microcline, &c. &c. 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 

CHISELS, and BLOWPIPE APPARATUS. 


Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 


Lessons given. 


BRYCE-WRIGHT’S MUSEUM, 


26 SAVILE ROW, LONDON, W. 
(OFF REGENT STREET), 
Contains Minerals, Precious Stones, Stone Implements (Palzo- 
lithic and Neolithic) ; also New Zealand Jade Meres, Tikis, and 
other Savage Weapons, Bronze Implements ; Works of Art in 
Jade, Rock Crystal, &c.; Vases and Table-Tops in Stone ; 
Arms and Armour, and other Specimens of Natural History, all 
of which are 
FOR SALE AT THE LOWEST PRICES. 
ESTABLISHED 1845. 
Boxes sent upon Approval. 
Man spricht Deutsche. 





Catalogues Free. 





On parie frangais. 


MINERALOGY AND GEOLOGY. 


Special Award of First Order of Merit, Melbourne, 
1888-89, for Collections, &c. 
Atso, E1Gut oTHER First Crass Prize MEDALS. 

Special Collections for Students, Lecturers, and Museums 
NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 
—Apparatus and Appliances—Minerals for Chemical Purposes— 
Cabinets—Hammers—Mineral 

Apparatus—Rocks, &c. NOW READY, FREE. 
THE LARGEST STOCK & VARIETY IN ENGLAND. 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 








F.H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, | 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects | 


of Scientific Interest. 


Recently received :—Fine Zeolites, Manganite, Coveilite, French Chessyl- 
ite, South African Gold Ores, Banded Agates, Cornish Rhombohedral Cal- 
cites, and numerous Vesuvian Minerals—many from old collections; also, 
the rare Eocene 7erebratula bisinuata from the London Clay, Hampshire ; 
some remarkably perfect Crag Fossils, and new Chalk Sponges and Polyzoa. 
A selection of recent Shells, Corals, and general Natural History Objects 
on view. Palzontological Memoirs by Forbes, Searles Wood, Morris and 
Lycett, Edwards and Haime, Davidson, and others. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. ; 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


OSTEOLOGICAL SPECIMENS, 


~ MODELS, &o,—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List, Three Stamps. 











Specimens—Meteorites—Blowpipe | 





TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. 
TERN, used by W.-Lant Carpenter, Esq., Prof. Forses, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. ‘Grand Results. Docwra Triple, 
Prize Medal, Highest Award. Supplied tothe Royal Polytechnic Institution, 
Dr. H. GRatTAN Guinness, &c. Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue, 

00 Pages, 1s. ; Postage, sd. Smaller do., 6d, Pamphlets Free. HUGHES, 
Specialist, Brewster House, Mortimer Road, Kingsland, N. 





On the 1st of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 


ConTENTs :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals. —Botanical News.— 
Proceedings of Societies. 

Price 1s. 3d. Subscription for One Year, payable in advance, 12s. 


WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 





London : 
THIS 


HOLLOWAYS PILLS Fase 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 


DEATH AND DISABLEMENT BY ACCIDENT. 
THE RAILWAY PASSENGERS’ ASSURANCE COMPANY 





| Assures £1000 at Death and Full Benefits ait £4 per Annum. 


HON. EVELYN ASHLEY, Chairman. 
Annual Income £250,000. 
80,000 ANNUAL POLICYHOLDERS. 
Invested Capital and Reserve Fund £285,000. 
COMPENSATION PAID, 


£2,750,000. 
West End Office:—8 GRAND HOTEL BUILDINGS, W.C. 
Head Office :—64 CORNHILL, LONDON, E.C. 
W. D. MASSY, 
A. VIAN, 


_ NEW INVENTIONS. 


} Secretaries. 





Her Majesty’s Royal Letters Patent have been granted to 
| the inventor of a wonderful as well as useful little appliance. 


This is a Pocket Microscope and Floriscope combined, about 
3 inches in length, and 1} inch square. It is constructed upon 
an entirely new principle, and has a magnifying power and de- 
finement superior to some of the most elaborate and expensive in- 
struments, and yet so simple that any school-boy or girl can use it. 
Its magnifying power is registered as 150 diameters, or 22°500 
surfaces, and distinctly shows all the thousands of different 
kinds of animalcula in water, &c., or any other microscopic 
objects. This new patent was sealed by the Comptroller 
General of Patents on the 13th of August last, and is now 
offered to the public at the nominal price of Is. each, and sent 
free by parcel post upon receipt of postal order value One 
Shilling—stamps not taken—with a 12 page pamphlet of in- 
structions for use, and a large double sheet of engravings in 
black and gold (with key) free. The Inventor and Manufac- 
turers also guarantee that in any case where the instrument is 
not approved of and returned within reasonabie time, that a 
postal note value Is, will be forwarded by return of post. The 
medical profession, chemists, schoolmasters, teachers and stu- 
dents, as well as parents and guardians, should send for one on 
approval. This is no foreign rubbish, but of good English 
workmanship throughout. Address: CoNWay, RAE & 
Conway, The Premier Patent Microscope Depot, Stafford 
Street, Birmingham. 
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A New Quarterly Magazine of Philosophy, Religion, Science, and Sociology. 





THE MONIST. 


Published by THE OPEN COURT PUBLISHING COMPANY, Chicago. 


CONTENTS OF THE FIRST NUMBER (NOW READY): 


1. Mr. A. R. WALLACE ON PHYSIOLOGICAL SELECTION. 

2. ON THE IMMORTALITY OF INFUSORIA. 

3. ON THE MATERIAL RELATIONS OF SEX IN HUMAN SOCIETY. 
4. THE ANALYSIS OF THE SENSATIONS. 

5. THE ORIGIN OF MIND. 

6. THE MAGIC MIRROR. 

7. THE PsyCHOLOGY OF HARALD HOFFDING. 


[By Prof. GEO. J. ROMANES, LL.D., F.R.S. 
By ALFRED BINET, 
By Prof. E. D. COPE. 

By Prof. ERNST MACH. 
By Dr. PAUL CARUS. 

By MAX DESSOIR. 
By W. M. SALTER. 


This magazine, the first number of which appears on October 1, 1890, will be devoted to the establishment and illustration of 
the principles of Monism in Philosophy, Exact Science, Religion, and Sociology. So far as the fulfilment of its aim will allow, it 
will bear a popular character, publishing articles of general interest as well as those of a purely special nature. 

Each number will contain letters or reviews from eminent European thinkers concerning the present state of Philosophy and 
Science in their respective countries, and criticisms of recent publications in the special departments with which Zhe J/onist is 


concerned. 


Contributions and articles will appear in subsequent numbers from the pens of Prof. JosEpH LE Contre, Prof. W. JAMES, 
Prof. ERNST HAECKEL, CHARLEs S, PEIRCE, Prof. MAx MULLER, C. LomBroso, Prof. F. Jopt, LUCIEN ARREAT, Prof. HARALD 


HOFFDING, and many others, 


SINGLE NUMBERS, FIFTY CENTS. 
TERMS OF SUBSCRIPTION: $2.00 a year, post paid, to any part of the United States, Canada, and Mexico ; to foreign coun- 
tries in the Postal Union, $2.25 ; single numbers, 60 cents ; post paid to New South Wales, Victoria, Queensland, New Zealand, 


and Tasmania, $2.50 a year, 


For $1.00 a year extra, the publishers offer to send the separate copies of the magazine tastefully bound in cloth with gold 


lettering 
London: MEssrs. WATTS & CO. 


, 17 Johnson’s Court, Fleet Street, =. Cc. 











Now Re: =, 


PROCEEDINGS 


OF THE 


ARISTOTELIAN SOCIETY for 1889-90. 
Vol. I., No. 3. In Two Parts, 
Publication Committee :— 
S. ALEXANDER, M.A. H. W. Carr. 


Prof. ALEXANDER Bain, LL.D, Prof. W. R. Dunstan, M.A, 
BERNARD BosANQUET, M.A. SHapwortH H. Hopcson, M.A,, 
LL.D. 


Editor :—Prof. W. R. Dunstan, M.A. 
Part I., 8vo, Pp. 1-76, Price 1s. 6d. 
Contents :— 


Presidential Address—What is Logic? By SHApwortnH H. Hopcson, 
LL.D. 


The #sthetic Theory of Ugliness. By Bernarp BosAnquet, M.A., late 
Fellow and Tutor of Univers sity College, Oxford. 

Ss Is there Evidence of Design in Nature? By Rev. W. L. Gi_pEa, 
D.D. ALEXANDER, M.A., and Prof. G. J. Romangs, M.A., LL.D., 
F.R.S 


Part II., 8vo, Pp. 77-167, Price 2s. 
Contents :—- 


Notes by the late Constance C. W. NaDEN— 
(1) On Rationalist and Empiricist Ethics. 
(2) On Mental Physiology and its Place in Philosophy. 
the Distinction between Society and the State. By J. S. MANN, M.A. 
Symposium—The Relation of the Fine Arts to One Another— 
- By BERNARD BosaNnQugeEt, M.A. 
II. By E, Wake Cooke. 
III. By D. G. Ritcuie, M.A. 
The Philosophy of Herbert of Cherbury. By H. W. Biunt, M.A, 
Beauty. By Rev N. WaccetTT, M.A 
Symposium—Is the Distinction of Feeling, Cognition, and Conation Valid 
as = Ultimate Distinction of the Mental Functions ?— 
By G. F. Stout, M.A. 
1 By Prof. J. Broucu, LL.M. 
III. By Prof. ALEXANDER Barn, LL.D. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London ; 
and 20 South Frederick Street, Edinburgh, 





FROM WALTER SCOTT’ S LIST. 





Crown 8vo, Cloth, Price 3s. 6d. per Volume; Half Morocco, 6s. 6d. 
per Volume. 


THE CONTEMPORARY SCIENCE SERIES. 
EDITED By HAVELOCK ELLIS. 
RECENT ADDITIONS. 
THE CRIMINAL. By Havetock EL.is. With 


numerous IlIlustrations of Criminal Heads, Faces, &c. 


* English readers may now get from this single volume information that 
has had to be sought in many foreign books and periodicals.’’—/ind. 

‘* A vast collection of material has been arranged with admirabie lucidit y. 
and the facts have been stated impartially, and without bias towards any 
special theory. The volume is one of the best of an excellent series.”— 
Glasgow Herald. 


SANITY AND INSANITY. 


MERCIER. Numerous Illustrations. 


‘© Taken as a whole, it is the brightest book on the yt 
scienge published in our time.’’—Pai/ Ma di Gas . - . : 

“*A move ably written and vigorously thought be m the subject of 
which it treats it would be difficult to find.” —S< a itish / eader. 


HYPNOTISM. By Dr. ALbertr Moxi, Berlin. 


“‘ The widespread interest taken in hypnotism ali the world over renders 
any complete treatise on the subject of especiai value just now. Such a 
treatise we owe to Dr. Albert Moll, of Berlin, whose work on ‘ Hypnotism’ 
has just been published, and who gives us the latest and fullest information 
on the subject now accessible.”—LZcho. 


itr, CHARLES 


eal side of menta 





JUST ISSUED. 
MANUAL TRAINING. By Dr. C. M. Woop 


WARD, Director of the Manual Training School, Washington Univer 
sity (St. Louis, Mo.). Numerous Illustrations. 


London : WALTER SCOTT, 24 Warwick Lane, Paternoster Rows 
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Just Published, Price 3s. ; Free by Post, 3s. 43d. 
THE OWENS COLLEGE CALENDAR 
for the SESSION 1890-91. 
MACMILLAN & CO., London. J. E. CORNISH, Manchester. 


BY W. MATTIEU WILLIAMS. 


The Fuel of the Sun, 2nd Edition, 8vo, Cloth, ros. 
The Philosophy of Clothing. Just Published, Post 8vo, 
Cloth, 4s. 
London: T. LAURIE, 28 Paternoster Row. 
Edinburgh and Glasgow: JOHN MENZIES & CO. 








Just Published, 8vo, Price 2s. 6d. 
JOURNAL OF THE QUEKETT 
MICROSCOPICAL CLUB. 
Edited by HENRY F. HAILES. 

(Published Half-Yearly.) 

Vol. IV., No, 27. 5 Plates 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London ; 
and 20 South Frederick Street, Edinburgh. 





MARINE yp pga ASSOCIATION. 


NOW READY, p-, 18 Plates. 


A TREATISE ON THE COMMON SOLE. 


}. T. CUNNINGHAM, M.A., F.R.S.E. 
Late Fellow of University College, Oxford ; Naturallet to the Ass sieht: 
Price to Members, 208. ; to Non-Members, 255. 
From the DIRECTOR, M.B.A. Laboratory, Plymouth, 
and through all Booksellers. 





Just Published, Price 4d. 


WILLIAM WESLEY AND SON’S 
NEW CATALOGUE 


GEOLOGY, MINERALOGY, PALAONTOLOGY, 
ASTRONOMY AND MATHEMATICS, 
PHYSICS, CHEMISTRY, ELECTRICITY. 


WILLIAM WESLEY & SON, 28 Essex Street, Strand, 


London, 








PURCHASERS OF SELF-RECORDING 
INSTRUMENTS SUCH AS 


SELF-RECORDING BAROMETERS, 
SELF-RECORDING THERMOMETERS, 
SELF-RECORDING HYGROMETERS, 
SELF-RECORDING GALVANOMETERS, 
&e., 
Should see that they are marked 


ES 
sé e <&y 





PARIS 


This mark has been entered by the Inventors and Manu- 
facturers. 


No articles withour this Mark are genuine, 








By LIONEL S. BEALE, M.B., F.R.S., 
Professor of Medicine in King’s College. 


— AILMENTS : Nature and Treatment. 3rd Edition. 
[Ready October t. 

OUR MORALITY AND THE MORAL QUESTION. 2s. 6d. 

THE LIVER. Pp. 230. 86 Illustrations, many coloured. §s. 

HOW TO We < WITH THE MICROSCOPE. _ too 

Plates. ars. arrison.) 
THE MICROSCOPE. IN MEDICINE. 86 Plates. 21s. 
BIOPLASM: an Introduction to Medicine and Physiology. 


6s. 6d. 
ON LIFE AND ON VITAL ACTION. 5s. 
THE MYSTERY OF LIFE, 3s. 6d. 
THE ‘‘MACHINERY” OF LIFE. 2s. 
LIFE THEORIES AND RELIGIOUS THOUGHT. §s. 67. 


London: J. & A. CHURCHILL. 


UNRIVALLED. 1 1 SPECTACLES. nawaueo. 


MR. FOURNET, 
Author of “‘ The Philosophy of Sight,’ 


By means of hs VALUABLE PATENT REFRACTOMETER, SILVER 
MEDAL, PARIS EXHIBITION, 1889, 


OUTRIVALS 
AT PRESCRIBING FOR SPECTACLES 
The Most Eminent Surgeon-Oculists of the Day, 
All Oculists’ Prescriptions should be checked by this Valuable Instrument. 


Those wearing or about to wear Spectacles are confidently recommended to 
have their Sight Tested by Mr. FOURNET’S REFRACTOMETER. 


CONSULTATION FEE, FIVE SHILLINGS. 
18 BENTINCK ST., WELBECK ST., S.W. 11 till 5 
Appointments desirable, 
Spectacles at Civil Service Prices. 


NERVOUS EXHAUSTION. 


PULVERMACHER’S WORLD-FAMED 
GALVANIC BELTS 


for the Cure of Nervous CompLarnTs have received Testimonials from three 
Physicians to Her Majesty the Queen, and over Fifty Members of the Royal 
College of Physicians of London. 


The distressing symptoms of NERVOUS EXHAUSTION, loss of 
MUSCULAR POWER, RHEUMATISM, SCIATICA, PARALYSIS, 
EPILEPSY, &c., are speedily removed by means of 


PULVERMACHER’S World-famed Galvanic Belts, 


which convey the electric current direct to the affected parts, gradually 
stimulating and strengthening all the nerves and muscles, and speedily 
arresting all symptoms of premature waste and decay. 





Dr. VINEs, Fellow of the Royal College of Physicians, writes, September 
19, 1885 :—‘‘ Having used Mr. PULVERMACHER’S BELTS for many 
years, in the course of medical practice, I am ina position to speak of their 
great value as a curative agent in cases of nervous disease or functional 
malady where E lectricity i is likely to be serviceable. I am entirely convinced 
of their efficacy.” 

Dr. C. Han ‘DFIELD Jones, F.R.C.P., F.R.S., Physician to St. Mary’® 
Hospital, says :—“‘ I am satisfied that Mr. PULVERMACHER isan honest 
and earnest labourer in the field of science, and I think he des erves to meet 
with every encouragement from the profession and scientific men.’ 

Sir Cuartes Locock, Bart., M.D., says :—‘*‘PULVERMACHER’S 
BELTS are very effective in neuralgia and rheumatic affections, and I have 
prescri ibed them largely in my practice for other similar maladies, paralysis, 
&c.”’ 

For full Price List and Particulars see new Pamphlet, 


‘“‘GALVANISM : Nature’s Chief Restorer of Impaired 
Vital Energy.” Post free from 


PULVERMACHER’S 
GALVANIC ESTABLISHMENT, 


194 REGENT STREET, LONDON, W. 
ESTABLISHED OVER FORTY YEARS. 
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~ SUBSCRIPTIONS TO . NATURE. 4 THE ZOOLOGIST: 


Yearly 28 = A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Half- a aaah 14 6 Third Series, Edited by J. E. Hartine, F.L.S., F.Z.S., member of the 
Q a Ei Bade dk ab eed, 6 British Ornithologists’ Union ; contains— 

nah Original Articles by well-known naturalists in every branch of zoology ; 


: ; een habits of animals; arrival and departure of migratory birds ; occurrence of 
To the United States, the Continent, &e. : rare birds ; distribution and migration of Bribe ace fresh-water fish ; new or 











eee eee ee ee rare marine fish; local aquaria; British reptiles; British land and fresh- 
OE. ge a) S Ole ere Rl ee 6 water mollusca, with remarks on the haunts and habits of the species; and 
Quarter! 3 o other matters of general interest to those who delight in, natural history. 
FR AS OAS AM OURO yon = ges Zoological, — on so ni oe = ae 
of natural history books. Occasional translations from foreign zoologicai 
To India, China, and ae ° journals cf important and interesting articlesin various branchesof zoology. 
Yearly ae ee ee Ce 0 @ ee 6 There are occasional woodcuts. 
Satsendy ee a ee ee ee ee SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
ree ee eee 8 6 
THE ENTOMOLOGIST’S MONTHLY 
CHARGES FOR ADVERTISEMENTS. MAGAZINE. 


Price Sixpence, Monthly. 


Edited we G. Barrett, J. W. Doucras, W. W. Fow.er, M.A., F.L.S. 
McLACHLAN, F.R.S., E. SAUNDERS, F.L.S., and 
x STAINTON, F.R.S. 


Three Lines in Column 2s. 6d. 9d. per _— after. 
s. 
One Eighth Page, or Quarter Column ... o 18 
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Quarter Page, or HalfaColumn ..... I 15 This Magaz: mk in 1864, contains standard articles and notes 
Half a Page, ora Column ........ 3 3 - = subjects cu ed with Entomology, and especially on the Insects of 
See eee ee ° the British Isles. 
8 Subscription—Six Shillings per Annum, post free. 
Money Orders payable to MACMILLAN & CO. London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. N.B.—A Second Series was commenced with the Number for January 1890 





MESSRS. MACMILLAN AND CO.’S NEW BOOKS. 


BY THE RIGHT HON. W. E. GLADSTONE. 


LANDMARKS OF HOMERIC STUDY: together with an Essay on the Points 
of Contact between the Assyrian Tablets and the Homeric Text. By the Right Hon. W. E. GLADSTONE, M.P., 
Author of ‘* Juventus Mundi,” ‘‘ The Time and Place of Homer,” &e. Crown 8vo, 25. 6d, 


; - SIR SAMUEL WHITE BAKER. 
WILD BEASTS AND THEIR WAYS. REMINISCENCES OF EUROPE, 
ASIA, AFRICA, AND AMERICA. With special permission, dedicated to H.R.H. the Prince of Wales. By Sir SAMUEL 
W. BAKER, M. A., F.R.G.S., F.R.S., Author of ‘The Nile Tributaries of Abyssinia,” ‘‘ The Albert N’yanza Great Basin 
of the Nile,” &c. Ww ith Illustrations. Two Vols., 8vo. £1 12s. 


PRINCIPLES OF ECONOMICS. By Atrrep Marsuati, M.A., Professor 
of Political Economy in the University of Cambridge, Fellow of St. John’s College, Cambridge, sometime Fellow of Balliol 
College, Oxford. 2 Vols. 8vo. Vol. I. Price 12s. 6d. net. 

The 7imes says :—‘‘ Prof. Marshall’s great treatise on economic science bids fair to take for the present generation the place 
which Mill’s work took for the generation of forty years ago.’ 
THIRD AND CHEAPER EDITION IN ONE VOLUME. : : 

PROBLEMS OF GREATER BRITAIN. By the Right Hon. Sir Cuartes W. 
DILKE, Bart. Third and Cheaper Edition. One Vol., large Crown 8vo, with Maps, 12s. 6d. 


THE MYOLOGY OF THE RAVEN (Corvus corax sinuatus). A Guide to the 


Study of the Muscular System in Birds) By R. W. SHUFELDT. With Illustrations. Medium 8vo. 13s. net. 


A MANUAL OF PUBLIC HEALTH. By A. Wynter Brytu, M.R.CS., L.S.A. 
Fell.Chem.Soc., Fell.Inst.Chem., Barrister-at-Law, Medical Officer of Health and Public Analyst for St. Marylebone, &c 
8vo. 17s. net. [Next week. 

~HAND-BOOK OF PSYCHOLOGY: SENSES AND INTELLECT. By 
JAMES MARK BALDWIN, M.A., Ph.D., Professor of Logic and Metaphysics in the University of Toronto, &c. Second 
Edition, Revised. Demy 8vo. 125. 6d. 

7 NATURE SERIES. NEW VOLUME. 

ARE THE EFFECTS OF USE AND DISUSE INHERITED? An Ex 

amination of the View held by Spencer and Darwin. By WILLIAM PLATT BALL. Crown 8vo. [Mext week. 
Now Ready, Part III., Demy 8vo, 7s. 6d. 


A TEXT-BOOK OF PHYSIOLOGY. By Micnaet Foster, M.D., Professor o! 


Physiology in the University of Cambridge, Fellow of Trinity College, Cambridge. Illustrated. Fifth Edition, largely 
Revised. In Four Parts. 8vo. Part I., comprising Book I. Blood—The Tissues of Movement, The Vascular Mechanism. 
Ios. 6d. Part II., comprising Book II. The Tissues of Chemical Action, with their Respective Mechanisms—Nutrition 
10s. 6d, ,Part lll. ., comprising Book III. The Central Nervous System. 7s. 6d. 

SECOND AND CHEAPER EDITION. 


CLASS-BOOK OF GEOLOGY. By ArcHipaLD GEIKIE, F.R.S., Director- 


General of the Geological Survey of the United Kingdom, and Director of the Museum of Practical Gases, London 
formerly Murchison Professor of Geology and Mineralogy in the University of Edinburgh. Second and Cheaper Edition 
With numerous Illustrations. Crown 8vo, 45. 6d. 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.'5 PUBLICATIONS. 





TECHNICAL KNOWLEDGE. 


MILITARY AND NAVAL SCIENCE. 
THE GROWTH OF THE RECRUIT AND 


YOUNG SOLDIER. With a view tothe selection of ‘ 
Lads”’ for the Army, and a Regulated System of Training for Recruits. 
By Sir W. AITKEN, F.R. ~ “ Professor of Pathology in the Army 
Medical School. Crown 8vo. 8s. 6d. 


ARMY PRELIMINARY EXAMINATION, 
1829, Specimens of Papers set at the. With Answers to the Mathematical 
Questions. 
ing, Geography, French, English Dictation. Crown 8vo. 3s. 6d. 


ELEMENTS OF THE ART OF WAR. Prepared 
for the use of Cadets of the United States Military Academy. By 
JAMES MERCUR, Professor of Civil Engineering at the United 
States Academy, West Point, New York. Second Edition, Revised and 
corrected. 8vo. 175. 


TEXT-BOOK OF PRACTICAL LOGARITHMS 
AND TRIGONOMETRY. By J. H. PALMER, Head School- 
master, R.N., H.M.S. Cambridge, Devonport. Globe 8vo. 4s. 6d. 


TREATISE ON MARINE SURYEYING. Pre- 


pared for the use of younger Naval Officers. With Questions for Ex- 
aminations and Exercises principally from the Papers of the Royal Naval 
College. With the results, By Rev. JOHN L. ROBINSON, Chap- 
lain and Instructor in the Roy: af Naval College, Greenwich. II! ustrated. 
Crown 8vo, 75. 6d. 


SANDHURST MATHEMATICAL PAPERS, for 
Admission into the Royal Military College, 1881-89. Edited by E. J. 
BROOKSMITH, B.A., LL.M., Instructor in Mathematics at the 
Royal Military Academy, Woolwich. Crown 8vo. 3s. 6d. 


NAUTICAL SURVEYING. By the late Vice- 
Admiral SHORTLAND, LL.D. 8vo, 21s. 


THE BRAIN OF AN ARMY. 
count of the German General Staff. By SPENSER WILKINSON. 
Crown 8vo, 2s. 6d. 


THE SOLDIER’S POCKET-BOOK FOR FIELD 
SERVICE. By General Viscount WOLSELEY, G.C.M.G. Fifth 
Edition, Revised and Enlarged. 16mo. Roan, 5s. 


FIELD POCKET-BOOK FOR THE AUXILIARY 
FORCES. Bythe same Author. 16mo. 1s. 6d. 


WOOLWICH MATHEMATICAL PAPERS, for 
Admission into the Royal Military Academy, Woolwich, 1880-1888 in- 
clusive. Edited by E. J. BROOKSMITH, B.A., Instructor in Mathema- 
matics at the Royal Military Academy, W: oolwich. Crown 8vo. 65. 


AGRICULTURE. 


AGRICULTURAL CHEMICAL ANALYSIS, a 
Hand-ijook of. By PERCY F. FRANKLAND, F.R.S., Profesor of 
Chemistry, University College, Dundee. Founded upon “ Leitfaden 
fiir die .* ome Chemiche Analyse,” von Dr. F, Krocker. Crown 
8¥o. 7s. 6 


DISEASES OF FIELD AND GARDEN CROPS, 
CHIEFLY SUCH AS ARE CAUSED BY FUNGI. By WORTH- 
INGTON G. SMITH, F.L.S. Illustrated. Feap. 8vo. 4s. 6d. 


ELEMENTARY LESSONS IN THE SCIENCE 
OF AGRICULTURAL PRACTICE. By HENRY TANNER, 
F.C.S., M.R.A.C., Examiner in the Principles of mn under the 
Government Department of Science. Fcap. 8vo. é 


FIRST PRINCIPLES OF AGRICULTURE. By 


the Same. 18mo. ts. 


THE PRINCIPLES OF AGRICULTURE. By 


the Same. A Series of Reading-books for use in Elementary Schools. 
Extra Feap. 8vo. 
I. The Alphabet of the Principles of Agriculture. 6d. 
II. Further Steps in the Principles of Agriculture. 1s. 
III. Elementary School Readings on the Principles of Agriculture for 
the Third Stage. 1s. 


TIMBER AND SOME OF ‘ITS DISEASES. By 
H. MARSHALL WARD, M.A., F.L.S.,«F.R.S., Fellow of Christ’s 
College, Cambridge, Professor of Botany at the Royal Indian Rosine. 
ing College, Cooper’s Hill. With Illustrations. Crown 8vo. 6s. 


A Popular Ac- | 


| FIRST LESSONS ON HEALTH. 


Growing | 


1882- 


Subjects: Arithmetic, Algebra, Euclid, Geometrical Draw- ‘| 


DOMESTIC ECONOMY. 


FIRST LESSONS IN THE PRINCIPLES OF 
COOKING. By LADY BARKER. 18mo. 1s. 

By J. BERNERS. 
18mo. 1s. 

A MANUAL OF PUBLIC HEALTH. By A. 
WYNTER BLYTH, M.R.C.S., L.S.A., Fell. Chem. Soc., Feil. Inst. 
Chem., Medical Officer of Health and Public Analyst for St. Marylebone, 
8vo. 175. net. 


|THE MIDDLE-CLASS COOKERY- BOOK. 
anne by the Manchester School of Domestic Cookery. Feap. 8vo. 

1s. 6d. 
A GUIDE TO DISTRICT NURSES. By Mrs. 


| THE HISTORY AND 





DACRE CRAVEN (née FLORENCE SARAH LEES), Hon. Asso. 
ciate of the Order of St. John of Jerusalem, &c. Crown 8vo. 2s. 6d. 

HINTS TO HOUSEWIVES ON SEVERAL 

POINTS, PARTICULARLY ON THE PREPARATION OF 

ECONOMICAL AND TASTEFUL DISHES. By Mrs. FRE- 

DERICK. Crown 8vo. 15, 

CUTTING-OUT AND DRESSMAKING. . From 

the French of Mdlle. E, GRAND’'HOMME, With Diagrams. 

r8mo. 1s. 

THE CARE OF INFANTS. A Manual for Mothers 
and Nurses. By SOPHIA JEX-BLAKE, M.D., Lecturer on Hygiene 
at the London School of Medicine for Women. 18mo. Is. 

PROGRESS OF DIS- 

TRICT NURSING FROM ITS COMMENCEMENT IN THE 

YEAR 1859 TO THE PRESENT DATE, including the foundation by 

the Queen of the Queen Victoria Jubilee Institute for Nursing the Poor 

in their own Homes. By WILLIAM RATHBONE, M.P. With an 

Introduction by Miss FLORENCE NIGHTINGALE. Crown 8vo. 2s. 6d. 


HOUSEHOLD MANAGEMENT AND COOK- 
ERY. Withan Appendix of Recipes used by the Teachers of the 
National School of Cookery. By W. B. TTEGETMEIER. Compiled 
at the request of the School Board for London. 18mo. 1s. 

THE SCHOOL COOKERY-BOOK. ‘Compiled 
and Edited by C. E. GUTHRIE WRIGHT, Hon. Sec. to the Edin- 


burgh School of Cookery. 18mo. 1s. 


BOOK-KEEPING. 
FIRST LESSONS IN BOOK-KEEPING. By J. 


THORNTON. Crown 8vo. 2s.6d. KEY. Oblong 4to. tos. 6d. 


PRIMER OF BOOK-KEEPING. By the Same. 
18mo. 1s. KEY. 2s. 6d. 


GEOGRAPHY. 


THE ELEMENTARY SCHOOL ATLAS. By 
JOHN BARTHOLOMEW, F.R.G.S. 4to. 15. 
This Elementary Atlas is designed to illustrate the principal text-books on 
Elementary Geography. 


PHYSICAL AND POLITICAL SCHOOL ATLAS. 
Consisting of 80 Maps and complete Index. Bythe Same. Prepared 
for the use of Senior Pupils. Royal 4to. 7s. 6¢. Half-morocco, 10s, 6d. 

[Fust ready, 

THE LIBRARY REFERENCE ATLAS OF THE 
WORLD. By the Same. A Complete Series of 84 Modern Maps, 
With Geographical Index to 100,000 places. Half-morocco. Gilt 
edges. Folio. £2 12s. 6d. net. 

*,* This work has been designed with the object of supplying the public 
with a thor sughly complete and accurate Atlas of Modern Geography, in a 
convenient reference form, and at a moderate price. 

By C. B. 


CLASS-BOOK OF GEOGRAPHY. 
CLARKE, F.R.S. New Edition, Revised 1889, with 18 Maps. Feap. 
8vo. Paper Covers, 3s. Cloth, 3s. 6d. 

A SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS. By JOHN RICHARD GREEN and A. S. GREEN. 
With Maps. Fcap. 8vo. 3s. 6d. 

A PRIMER OF GEOGRAPHY. 
GROVE, D.C.L. Illustrated. 18mo. 1s. 

A MANUAL OF ANCIENT GEOGRAPHY. 
By Dr. H. KIEPERT. Crown 8vo. 55. 


By Sir GEoRGE 


MACMILLAN AND CO., LONDON. [10] 










Bs CXCil NATURE [OcToBER 9, 1890 




















oy ~ = s SGYVGDEUVTBZOSO BH L 
Hi oe Srewzsg fk SSo “ses S o 
! > ae s a 
' Ss Ea.s - & 
Lad Bua he 3 5588325 & u”) i 
\ me = . —] a 
| — ee eee eee S a 
| 3 OC OLS Seas oF iS rs 
nN = a eat ae ee es =I 
. M4 em 8252  Seesstsaes 2S OF 
; ao Sue sow S 2S wo a Ss, ee 
{en } Pk teal q S354 "9 
» BRS vases —3a80S SS a 8 
, } a FS. & 
Hh | oe somes oo. oy a) © ir cS 
ec | S%n sul Ssegissztzyo Rees Es 
| om nov & eats os bd 
hy Em ul Sar eer ess Sse 
d : 2 
a | Saew o> 
a SEG ZL Se SB SSSSES A EN 
rf t BOO Gm WM, Vos tags 8 a 
i me FSS SeT Soe oFede V 2 
i il el Sy 2D OK GO m= «6S $ 
63 > 1 Oa 22ehoesstesg=fuem 8 We 
: wll me 2248 2885 TS Me Mos x 
moe Ef z = Boa P@RoSy less Sues am 8&8 = 
a bp > 5 HD Hene* Di Be HE BSLVE x Ss 
a = bon w®orte as ZRes - 
= ~ — Nl = SA GEget asses Sage 3 tg 
n = eg™ ss 
a  6& | me SePoMSseeekestse TS HS 
Sea8s 380M o~s > o 
Leal RESS EPG eondsaoce 3 Se 
fo] SOSS2SES SRP ESHSS wy io) 





ON & RAYMENT ESTABLISHED 1852. 99 HATTON GARDEN, 
PERKEN, S 4 > Discount for the Trade London,JE.C. 


Profession. 
MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 
“OPTIMUS” MAGAZINE GAMERA “OPTIMUS ” “ OPTIMUS ” 
| SCOUT. SCORER. 


Pictures 4} by 3} inches. 











| Medium Size. ‘Small Size. 
t ee ! The most ae, Clear Definition. \Clear Definition. 
a “a convenient 4 Good Field. Large Field, 
( Aes 5 yy yet invented. | E Magnifying 64 Magnifying 25 
No Dark Slides. Price, with | times. times. 
Euryscope | 
Say Lens and 70s. | 30s. 
Shutter, | vo ket ane aoa eee , 
Button. £7 7s. For Definition and Magnifying Power we invite intending Purchasers to test our 


i Field Glasses against any in the World. 


WIMSHURST MACHINE. 
Works in any Weather. Size giving 4} Sparks, £4 10s. 
ACOUSTIC APPARATUS. 
CHEAP SCHOOL APPARATUS. 


Approved by Science and Art Department. 
CATALOGUES FREE. 


EHARVEWY @& PEAET., 


6 CHARING CROSS ROAD, W.C. 


SPECTROSGOPES & SPECTROMETERS QJ], ENGINE 


TELESCOPES OR LABORATORY USE, (PRIESTMAN’S & HUME’S PATENTS), 
NO COAL. NO GAS. NO BOILER. NO SMOKE. 


| USES COMMON MINERAL OILS ONLY. 
| 











With ‘* Rowlands’s’’ Metal Gratings, or with Prisms of every Description. 


DISK PRISMS AND MOUNTINGS NO EXTRA INSURANCE CHARGED. 


asta niineiedttitinnatiaiuanuadiae | Royal Agricultural Society’s Silver Medal at Nottingham, 1888, 
and at Windsor, 1889. First Prize awarded for Small Farmers’ 


A. HILGER, Motor, Plymouth, 1890, 
Astronomic#l and Optical Instrument Maker, 'SUITABLE FOR ANY DRIVING PURPOSES. . 








| P rl 
204 STANHOPE STREET, HAMPSTEAD Roap, Fullest Particulars on application to 
} 


Lonpon, N.W. PRIESTMAN BROS., Lro., 


GOLD MEDAL, Highest Award, Inventions Exhibition, | Works: Hull. London Office: 73a Queen Victoria Street, E.C. 
i 1885. | EDINBURGH EXHIBITION—STAND No. 59A. 











‘ 


‘Printed by RicHarD CLay ‘AND Sons, LimITED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, Strand, London, W.C., and 112 Fourth Avenue, New York.—Tuurspay, October 9, 1890. 





, 9, & 10 Hatton Garden, London, E.C. | 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
od Nature trusts the mind which builds for aye.” —WORDSWORTH. 


~ No. 1094, VoL. 42.] 


Registered as a Newspaper at the General Post Office.] 


THE NEW PATENT WATKIN ANEROID BAROMETER. 
Amongst several unsolicited Testimonials 
the two following have been received by the 
maker :— 
Tue OBSERVATORY, MELBOURNE, 
ctober 10, 1888. 
Dear S1r,—The Watkin Aneroid 
only reached me three weeks ago, 
I am very much pleased 
with it, and have givenita 
pretty severe trial with very 
satisfactory results. 
(Signed) R. R. J. ELLERY. 


Now MADE 
IN 
Fiat WATCH 
SIzE. 


Epinsunu, | May 31,89. 
Dear Si1r,—I have just 
A} returned from a six weeks’ 
stay at the Ben Nevis Ob- 
servatory, and while there 
had an opportunity of test- 
ing the admirable qualities 
of your new “ Watkin” 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted being 
only about 4,5 of an inch. 
During my stay at the Ob- 
servatory the Aneroid was fre- 
quently tested by taxing it down 
2000 feet and then comparing it 
with the standard on my return. 
The results obtained speak volumes for the high-class workmanshipand great 
accuracy you have attained in the manufacture of this instrument. 
(Signed) R. C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 
J. J. HICKS, 8, 9, & 10 HATTON’ GARDEN, LONDON. 





“The ‘STAR’ STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Sritish Medical Journal. 


BECKS 


£2 Qs. to £5 5s. 


out in brass, 

neatly ja- 

panned, ‘and is 

not only first-rate 

in optical qualities, 

but is now a handsome, 

well-finished Instrument. 
POSOSCSCS OSS SOSSSCOOOOS 


R. & J. BECK, 68 Cornhill, London, E.C. 


THURSDAY, OCTOBER 16, 1890. 


NEGRETTI 





[PRICE 15 CENTS. 


[All Rights are Reserved. 


OUR EYES. 


Fust Published. Tenth Edition. Sixteenth Thousand. Rewritten 
and greatly Enlarged. 


OUR EYES, and HOW to PRESERVE 
THEM FROM INFANCY TO 
OLD AGE. 


WITH SPECIAL INFORMATION ABOUT SPECTACLES. 
By JOHN BROWNING, F.R.A.S., F.R.M.S., &. 


With 70 Illustrations. Price 1s., Cloth. 
PREsS NOTICE. 
** The sticcess of the book seems thoroughly well deserved. 
This is a most useful volume.” —Sfectator. 


CHATTO & WINDUS, Piccadilly, LONDON, W., 


AND ALL BOOKSELLERS. 


Sent free for 1s. 2d. by the Author, JOHN BROWNING, 63 Strand, 
London, W.C. 


& ZAMBRA’S 





‘Oy ‘SUT¥TE}S100q 
2 “Sunqoey ‘S}SIMOT, ‘Opisees 


The TRAVELLER’S TELESCOPE, with folding Table Stand, one 
Terrestrial or Day Eye-piece, and one Astronomical Eye-piece. The whole 
compactly arranged in Mahogany Box with lock and key, forming a most 
useful and convenient Telescope for Tourists and Sea-coast Visitors, &c. 

The Telescope can be used, without case or stand, as an ordinary Pocket 
or Sling Telescope 

Il justrated E Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


ScienTiIFIC INSTRUMENT MAKERS AND OPTICIANS TO THE QUEEN, 
HOLBORN VIADUCT, E. 
BRANCHES: 45 CORNHILL ; 122 REGENT STREET ; 
Photographic Studio, Crystal Palace. 


TELEPHONE No. 6583. ‘Telegraphic Address—‘* NEGRETT1, LONDON.” 
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MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


The Council intend to appoint, in Novemser, a Scientific Naturalist as 
Secretary of the Assocation and DIRECTOR OF THE PLYMOUTH 
LABORATORY. 

He will be required to reside at Plymouth, and to conduct all correspond- 
ence relating to the affairs of the Association, to direct the Laboratory, to 
prepare and edit the Journal, and other printed matter issued by the Asso- 
ciation, to act as Librarian, to superintend the collection, sale, and distribu- 
tion of Specimens, and to attend the Monthly Meetings of the Council in 
London 

He will be provided with a residence in the Plymouth Laboratory, and 
will receive a salary of £200 a year,and an allowance for payment of a 
Clerk or general assistant, to be selected by himself. 

Applications for the Post should be sent to the undersigned, on or before 
NOVEMBER 1 

‘The natenan appointed will be required to commence his duties at as 


early a date as possible. 
E. RAY LANKESTER, Hon. Sec. M.B.A. 
Royal Society, Burlington House, W. 


SUN DAY LECTU RE SOCIETY, 


AT 


ST. GEORGE’S HALL 





LANGHAM PLACE. 


The Opening 5 SUNDAY afternoon, the roth inst., Four O’Clock | 


precisely, will be by Prof. SILVANUS P. ‘THOMPSON, on “ Waves of 
Light—a Lay Sermon.” (With Oxy-hydrogen Lantern Illustrations and 
Experiments.) 

Members’ Annual Subscription, £1, due October 1. 

Tickets for this Series (one for each Lecture) to the SixpENNyY SEATS now 
reduced to rs. 6d. 

For Tickets and Lists of the published Lectures apply (by letter), enclosing 
Remittance, to the Hon. Tre:z “me Wa. Henry Domvitte, Esq., 15 
Gloucester Crescent, Hyde Park, 

Payment at the Door PONE. SHILL ING (Reserved Seats), SIX- 
PENCE, and ONE PENNY, and Series Tickets as above. 


HERIOT- WATT COLLEGE, 
EDINBURGH. 


Principal—F. GRANT egy M.A., B.Sc, F. R.S.E. 
*rofessor of Chemistry —W PERKIN Jun., Ph.D., F.R.S. 
Professor of Engineering = RICH: ARD STANFIELD, A.R.S M. 
Professor of Physics and, R. MOLLINEUX WALMSLEY, 
Electrical Engineering D.Sc. (Lond.). 


SESSION 1890-91 commences on TUESDAY, October 7. 

The COLLEGE is completely equipped for providing Higher TECH- 
NICAL and COMMERCIAL EDUCATION. 

The Calendar of the College contains full information as to the Courses of 
Instruction, Classes, Laboratories, and Fees. It may be obtained at the 





Treasurer’s Orrice, 20 York Place; or from the LiprRARIAN at the | 


College, Price 6d.; by Post, 8d. 
DAVID LEWIS, Treasurer. 
Treasurer’s Chambers, 20 York Place, 
Edinburgh, July 17, 1890. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


(incorporated under Royal Charter.) 


AGRICULTURAL DEPARTMENT. 


A complete Course of Practical and Scientific Instruction in Agriculture 
and Dairying has now been organized. 

Full information about Classes, Scholarships, Diploma in Agriculture, 
Certificates in Dairying, &c., will be found in the Agricultural Prospectus 
(free on application). The average cost . living in Bangor, including 
College fees, is about £40 for the College yea 

W. CADWALADR DAVIES, Secretary and since 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 
AGRICULTURAL DEPARTMENT. 


TWO ASSISTANT LECTURERS, one in AGRICULTURE and one 
in AGRICULTURAL CHEMISTRY, will be appointed for one year (with 
Prospect of Renewal) at a Stipend of £120 each. 

Applications must be in hand on or before OCTOBER 31 

For information as to conditions of appointment and duties, apply to 


W. CADWALADR DAVIES, pantie and Registrar. 











CHELSEA TECHNICAL SCHOOLS, 
183 KING’S ROAD, S.W. 


The Session is now commencing. 

The Metallurgical and Chemical Laboratories are especially fitted for 
ons Silver and Copper Assaying, Assaying of Ores and Commercial 
nalysis. 
‘ < rca, free on application to the Director, W. H. MARTIN, 
‘.C.S. 








GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


BIRMINGHAM, 


Who last week sent to his subscribers Spirulina, with sketch and 
description. He also sent out Leptodora hyalina, Lacinularia socialis, 
Philodi na roseola, Floscularia, Corethra plumicornis, Melicerta ringens, 
Stephanoceros ; also Ameeba, — Vorticella, Crayfish, Dog-Fish, 
Amphioxus, and other Specimens for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 

Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 1s. 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, yen Parts, ts. each. 
~ EVENING LECTURES TO WORKING MEN, 


| NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES. 








The First Course, consisting of Five Lectures on ‘SOME POINTS 
IN THE EARLY HISTORY OF ASTRONOMY,” by Prof. NORMAN 
LOCKYER, F.R.S., will be delivered at the MUSEUM of PRACTICAL 
GEOLOGY in Jermyn Street, S.W., commencing at 8 o’clock, on 
MONDAY, OCTOBER 27. 

Tickets may he obtained by Working Men only on Application at the 
Museum, on Monday Evening, October 20, from 6 to 10 o'clock. 

Fee for the Course, 6d. 

Each Applicant is requested to bring his Name, Address, and Occupation 
written on a piece of paper, for which the Ticket will be exchanged. 


TO ORNITHOLOGISTS. 


By Order of the EXECUTORS of the Late JAMES FORBES, Esq., of 
Chertsey, Surrey, a Large and Valuable Collection of Rare British and 
Foreign BIRDS, FISH, and ANIMALS is now offered for SALE by 
TENDER, 

Mr. Forbes was well known as an Ornithologist and Pisciculturist, and 
this magnificent Collection is acknowledged to be one of the finest private 





| Collections of British Birds in existence. 


Tenders are to be sent to Mr. RICHARD PLEWS, 24 Rood Lane. 


| London, E.C., not later than OCTOBER 3:1 instant, and will be opened on 
| the following day. 


The Executors do not bind themselves to accept the highest Tender or any 
Tender. 
Catalogues and Orders to view the Collection at Chertsey may be obtained 
at the Offices of 
MR. RICHARD PLEWS, Solicitor. 
24 Rood Lane, London, E.C. 


Sale by Auction. 
COMPLETE SET OF GOULD’S ORNITHOLOGICAL WORKS, 
AND OTHER BOOKS ON NATURAL HISTORY AND 
GENERAL SCIENCE, 





| MESSRS. HODGSON will Sell by Auction, 


at their Rooms, rr5 Chancery Lane, W.C., early in NOVEMBER, a 
valuable COLLECTION of BOOKS on NATURAL HISTORY and 
GENERAL SCIENCE, comprising a —— Set of Gould’s mag- 
nificent Ornithological and other Works, viz.: Birds of Australia, § 
vols.— Birds of Europe, 5 vols.—Birds of Asia, 7 vols.—Birds of Great 
Britain, 5 vols—Humming Birds, 5 vols.—Birds of New Guinea, 5 
vols.—Birds of the Himalayas—Family of Toucans—Partridges of 
America—Mammals of Australia, 3 vols.—Family of Kangaroos, to- 
gether 44 vols. folio, and 2 vols. 8vo. Linnean Society’s Journal, 1856 
to 1890 —Annals of Natural History, 1852 to 1890—Geolog gical Magazine, 
1864 to 1890—Macgillivray’s Birds, 5 vols.—Yarrell’s Birds, “Quad- 
rupeds, and Fishes, 7 vols.—Proceedings of the Ray and other Learned 
Societies. 
Catz poateguens are gongesing. 


ADOLPHUS ZIEGLER, M.D., FREIBURG IN BADEN, 
Embryological Wax-Models. 


New Series : Brains of various Typical Vertebrates, Anatomy of Human 
Embryo, Development of the Heart of Rabbit and of Man, Development of 





| Hydrophilus. 


_ Prospectus and Price List Gratis. 


THE AGRICULTURAL COLLEGE, 


ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 
Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 





LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, 62 BALSALL HEATH ROAD, 
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BIOLOGY FOR INTERMEDIATE B.Sc. 
AND PRELIM. SCI. (Lond.).—-EVENING CLASSES for the above 
are now being formed at King’s College, Strand, W.C.—For Particulars, 
apply to Prof. Groves, at the College. 


MINERALOGY. 
SAMUEL HENSON, 

97 REGENT STREET, LONDON, wW. 
ESTABLISHED 1840. Late 277 STRAND. | 


Mr. HENSON has now on hand some very fine Mineral 
Specimens, Carved Precious Opals,and Moonstones ; also some 
beautiful Slabs of Polished Agates, Thulite, Microcline, &c. &c. 


FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 
CHISELS, and BLOWPIPE APPARATUS. 


Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 





Lessons given. Catalogues Free. 


MINERALOGY AND GEOLOGY. 


Special Award of First Order of Merit, Melbourne, 
1888-89, for Collections, &c. 
Atso, E1GHT OTHER First CLass Prize MEDALS. 

Special Collections for Students, Lecturers, and Museums 
NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 
—Apparatus and Appliances—Minerals for Chemical Purposes— 
Cabinets—Hammers—Mineral Specimens—Meteorites—Blowpipe 

Apparatus—Rocks, &c. NOW READY, FREE. 
THE LARGEST STOCK & VARIETY IN ENGLAND. 


JAMES R. GREGORY, 

88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
F.H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 
NATURAL HISTORY AGENCY, 

158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 











Recently added te Stock :—A large series of Cornish Minerals, including 
fine Githite, Chalcotrichite, Bismuthine, Liroconite, and Francolite ; rare 
Fossils from the Pentlands and from the Folkestone Gault ; samples of 
various important Phosphatic Deposits; Micro-sections of Oligoclase- 





Augite-Porphyrite, Canisp, Glaucophane-Epidote-Schist, Anglesea, Augite- | 


Pikrite, Lochinver, and Microcline-Pegmatite, Rispond, Sutherland, Quartz- 
Felsite with flow-structure, Llanberis Granite, Killiney, and other Rocks; 
and a few interesting New Zealand Stone Implements, some of very early 
types. 


Collections of typical specimens of Rocks, Minera’s, Fossils, and Natural | 
History objects generally for Science Teachers made up to order at 
exceptionally low rates. 





GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. ; 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


AN 


GRO NASU ah) INFALLIBLE 


REMEDY 
For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled 
OSTEOLOGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street, Liver ocl. 
Price List, Three Stamps. 














BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

It writes almost instantly full black. | Flcws easily from the Pen. 

Does not corrode Steel Pens. Blotting-paper may be applied at the 

Iscleanly to use, and not liable to Blot. moment of writing. 

Can be obtained in London, through Messrs. Barctay & Sons, Farring- 

don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. . 


BEWLEY & DRAPER (Limited), Dublin. 





Excellent Copies of the actual, natural Handwriting, al:o 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Pians (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble wvitten letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 


FRY’S 


Pure Concentrated 


| 





Gold Medal 
awarded to 








Paris Exhibition, 
1889: 
J. S. Fry & Sons. 





COCOA 


BOILING WATER OR MILK, 


EPPS'S 


CRATEFUL—COMFORTINCG. 


COCOA 


BREAKFAST OR SUPPER, 


NEW INVENTIONS. 


Her Majesty’s Royal Letters Patent have been granted to 
the inventor of a wonderful as well as useful little appliance. 
This is a Pocket Microscope and Floriscope combined, about 
3 inches in length, and 14 inch square. It is constructed upon 
an entirely new principle, and has a magnifying power and de- 
finement superior to some of the most elaborate and expensive in- 
struments, and yet so simple that any school-boy or girl can use it. 
Its magnifying power is registered as 150 diameters, or 22°500 





| surfaces, and distinctly shows all the thousands of different 





kinds of animalcula in water, &c., or any other microscopic 
objects. This new patent was sealed by the Comptroller 
General of Patents on the 13th of August last, and is now 
offered tothe public at the nominal price of Is. each, and sent 
free by parcel post upon receipt of postal order value One 
Shilling—stamps not taken—with a 12 page pamphlet of in- 
structions for use, and a large double sheet of engravings in 
black and gold (with key) free. The Inventor and Manufac- 
turers also guarantee that in any case where the instrument is 
not approved of and returned within reasonable time, that a 
postal note value 1s, will be forwarded by return of post. The 
medical profession, chemists, schoolmasters, teachers and stu 
dents, as well as parents and guardians, should send for one on 
approval. This is no foreign rubbish, but of good English 
workmanship throughout. Address: CONWAY, RAE & 
Conway, The Premier Patent Microscope Depét, Stafford 
Street, Birmingham. 
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Next Week will be Published 


PROCEEDINGS 
ARISTOTELIAN SOCIETY for 1889-90. qT Y C Hi 0 3 R A H E: 


Vol. I., No. 3. In Two Parts, 
4 ee Picture of Scientific Life and Work i 
the 16th Century. 

BY 


J. L. E. DREYER, Ph.D., F.R.A.S.,~ 


Director of the Armagh Observatory. 


Publication Committee :— 
S. ALEXANDER, M.A. H. W. Carr. 
Prof. ALEXANDER Barn, LL.D. Prof. W. R. Dunstan, M.A, 
BERNARD BosaNnqueEt, M.A. SHapwortu H. Hopcson, M.A., 
LL.D. 


Editor ;—Prof. W. R. Dunsran, M.A. 
Part I., 8vo, Pp. 1-76, Price 1s. 6d. 
Contents :— In Demy 8vo, Illustrated. Price 12s, 6d. 
Presidential Address—What is Logic? By SHapwortnH H. Hopcson, - a 
The “the stic Theory of Ugliness. By Bernarp Bosanquet, M.A., late Sina: AG D Cee TALS. 
Fellow and Tutor of University College, Oxford. 





Symr oo Is there Evidence of Design in Nature? By Rev. W. L. ot cA, MARINE BIOLOGICAL ASSOCIATION. 


> 
oe », 8. ALEXANDER, M.A., and Prof. G. J. Romanges, M.A D., NOW READY, 4to, 150 pp., 18 Plates. 


A TREATISE ON THE COMMON SOLE. 


Contents :— + 
oo ane J. T. CUNNINGHAM, M.A, F.R.S.E., 
Notes by = se me ‘and E ‘rapiic a Ethics, Late Fellow of University College, Oxford ; Waturaiise to the Association: 
(2) On Mental Physiology and its Place in ute Price to Members, 20s. ; to Non-Members, 255. 
From the DIRECTOR, M.B.A. Laboratory, Plymouth, 


The Distinction between Society and the State. By J. S. MANN, M.A. 
Symposium—The Relation of the Fine Arts to One Another— . 
ities I. septs se and through all Booksellers, 


By Bernarp BosanQueEt, M.A. 
II. By E, Wake Cooke. | 
Ill. By D. G. Ritcuie, M.A. 
The Philosophy of Herbert of Che rbury. By H. W. Buiunt, M.A, 


Part II., 8vo, Pp. 77-167, Price 2s. 


Just Published, 8vo, Price 2s. 6d. 


jeauty.. By Rev. P.N. WaccErT, M.A. na we | JOURNAL OF THE QUEKETT 
Ss sium—Is the Distincti of Fe ling, ognition, and Conation Valic 
aw an U imate Distincti m of he — Wonctions _— MICROSCOPICAL CLUB. 


I. By G. F. eo 1.2 =a: 7 2NRY F . 
u By Prof. J. Broun. i. Edited by HENRY F. HAILES. 


III. By Prof. ALEXANDER B AIN, EE. | (Published Half-Yearly.) 
WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London ; Vol. IV., No. 27. 5 Plates. 


and 20 South Frederick Street, Edinburgh. WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, Londo: 
| and 20 South Frederick Street, Edinburgh, 











London: T. LAURIE, 28 Paternoster Row. 
Edinburgh and Glasgow: JOHN MENZIES & CO. 





Just Published, Price 4d. | 
; } DIGEST OF MR. HERBERT SPENCER’S WORKS. 
WILLIAM WE SLEY AND SON S Second Edition now ready, 8vo, Cloth, Price rss. 
|'AN EPITOME OF THE SYNTHETIC 
NEW CATALOGUE PHILOSOPHY. By F. HOWARD COLLINS. With a Preface 
by HERBERT SPENCE 
OF a I have ee at random here and there, and have found 
them very we one. —MR PENCER 72% rejace. 
GEOLOGY, MINERALOGY, PALAONTOLOGY, WILLIAMS & NORGATE, London and Shag. 
ASTRONOMY AND MATHEMATICS, anni 
BY W. MATTIEU WILLIAMS. 
PHYSICS, CHEMISTRY, ELECTRICITY. | —__——— 
The Fuel of the Sun. 2nd Edition, 8vo, Cloth, ros. 
WILLIAM WESLEY & SON, 28 Essex Street, Strand, | The Philosophy of Clothing. Just Published, Post 8vo, 
London. Cloth, 4s. 
By LIONEL S. BEALE, M.B., F.R.S., 
Professor of Medicine in King’s College. ce ee 
SLIGHT AILMENTS: Nature and Treatment. 3rd Edition. ow Reniy, Piles zo. 64 
(Ready October i. 
OUR MORALITY AND THE MORAL QUESTION. 2s. 6a. 


AN ELEMENTARY TREATISE ON 


HYDRODYNAMICS AND SOUND. 3y A. B. BASSET, M.A.. 


THE LIVER. Pp. 230. 86 Wlustrations, many coloured. 55. F.R.S., Trinity College, Cambridge. Designed for the Use of Students 
HOW TO WORK WITH THE MICROSCOPE. _ 100 in the Universities. 

Plates. 21s. (Harrison.) Cambridge: DEIGHTON. BELL, & CO. 
THE MICROSCOPE. IN MEDICINE. 86 Plates. 21s. London : G GEORGE BELL & SONS. 





BIOPLASM: an Introduction to Medicine and Physiology. | ~— 
6s. 6d. . 
ON LIFE AND ON VITAL ACTION. 5s. 
THE MYSTERY OF LIFE. 3s. 6d. 
THE ‘*MACHINERY” OF LIFE. 2s. | 
| 
| 


KING, MENDHAM, & Co., 


Electrical elie 


AND 


Manufacturing Electricians. 


SpEctALiTIES.—K.M.B. Pocket Galvanometer, 
12s. 9d., post free. Testing Instruments for 
Science Teachers, Wimshurst Machines of highest 
efficiency, School Apparatus for Static and Voltaic 
Experimental Purposes, Batteries and Electrical 
Fittings of every description. 


Western Electrical Works, Bristol. 


ILLUSTRATED CaTALOGuUE, Post FREE, 44d. 


LIl E THEORIES AND RELIGIOUS THOUGHT. §5s. 6d. 
London: J. & A. CHURCHILL. 


Just Published, 8vo, Cloth, Price 16s. 


THE PHILOSOPHY OF TUMOUR- 
DISEASE: a Research for Principles of its Treatment. By C. PIT- 
FIELD MITCHE LL, Member of the Royal College of Surgeons, 
England ; Author of ‘Dissolution and Evolution and the Science of 
Medicine,” ” &c. 

WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London ; 

and 20 South Frederick Street, Edinburgh. 
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NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Oxford and London University 
Extension Lecturers, &c. 
Highest quality only, £14 145. 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Scientific 
and other Slides, Four Stamps. 


NEWTON & CO., 
Opticians to the Queen and 
the Government, 


















. 3 FLEET STREET, LONDON. | 


San 


! | i 
| ag Dd re 





SPECTROSCOPES & SPECTROMETERS 


TELESCOPES OR LABORATORY USE, 


With ‘‘ Rowlands’s’’ Metal Gratings, or with Prisms of every Description. 


DISK PRISMS AND MOUNTINGS 
For Photographing the Stars on Secchi’s Plan. 


A. HILGER, 


Astrciuomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD ROAD, 
Lonpon, N.W. 








GOLD MEDAL, Highest Award, Inventions Exhibition, 
1885. 


JOHN J. GRIFFIN & SONS, Li, 


PHOTOGRAPHIC DEPARTMENT. 





Now Reapy, 
Complete ///ustrated Catalogue of 
CAMERAS, LENSES, MATERIALS, 
DRY PLATES, CHEMICALS, &c. 


Post Free, upon Application. 


Well-fitted Dark Room for Use of Amateurs. 


Free Instruction to Beginners. 








22 GARRICK STREET, COVENT GARDEN, LONDON, W.C. 


RUDOLPH KOENIG 


(DR. PHIL.). 


ACOUSTICAL INSTRUMENTS 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND. 


NEW ILLUSTRATED CATALOGUE, 


Containing Price Lists in French, English, and German. 100 Pages 
132 Engravings. Post Free, 3 Francs. To Scientific Institutions Free. 


Paris—27 Quai d’Anjou—Paris. 





| To the United States, the Continent, &c. :— 
| 


SOUTHALL BROS. & BARCLAY’S 


SPECIALLY PREPARED 


MICROSCOPIC PREPARATIONS. 


CHEMICAL REAGENTS, STAINING FLUIDS, MOUNTING 
MEDIA, CEMENTS, VARNISHES, &c., &c., 
FOR USE IN 
PRACTICAL BOTANY, ZOOLOGY, HISTOLOGY, 
And every Branch of 
PRACTICAL MICROSCOPY. 


(Makers of the Specialities referred to by Prof. Hillhouse in his edition of 
Strasburger’s ‘‘ Practical Botany.’’) 


Glass Slips, Cover Glasses, Forceps, Needles, Dissecting Knives, Razors, 
Scissors, Beakers, Flasks, Specimen Bottles and Tubes, in great variety. 
Microscopes by the principal Makers, 


Price Lists may be had on application. 


SOUTHALL BROS. & BARCLAY, 


CHEMICAL APPARATUS DEPARTMENT, 


> aE LEY jis 


e~-_~ ONL I 
Mathematical Instrument Manufacturer to H.M. Reiainaes Council o 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Tilustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 


Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE. HOLBORN, LONDON, W.C. 


| DALTON STREET, BIRMINGHAM. 








" INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
DENT’S NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 


WATCHES. 


WATCHES and CLOCKS at 
REDUCED PRICES, sent post 
free on application to E. DENT 
AND CO., Makers to the Queen, 
61 STRAND, LONDON, W.C. 
or 4 ROYAL EXCHANGE. 


- NATURE. . 


s. dd. 











SUBSCRIPTIONS TO 
ee ee ee ee ee eee o 
ee) ee a ea ee ee 
Quarterly . ws ecw eee sves 6 


i oe ee eee ee ee oe 

Half-yearly. . 2. sees ccee oe 2 8 

Quattetly . ccc tc eee cee es 6 OS 
To India, China, and Japan :— 

. Ca a ee ee ee ea 

Half-yearly. . 2 2 ee ee ee ee oe 16 6 

Quarterly ..... wre eer ae a 





CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per er after. 
s. 


One Eighth Page, or Quarter Column ... 0 18 
Quarter Page, or Halfa Column ..... 1 15 
Half a Page, ora Column ......+..+ 3 § 
Whole Page . 062s sees sees © 6 G 


e©oOmR 





Money Orders payable to MACMILLAN & CO. 
2g BEDFORD STREET, STRAND, W.C. 


OFFICE: 
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MESSRS, MACMILLAN AND 60'S NEW BOOKS. 


BY THE RIGHT HON. E. GLADSTONE. 


LANDMARKS OF HOMERIC STUDY: together with an Essay on the Points 
of Contact between the Assyrian Tablets and the Homeric Text. By the Right Hon. W. E. GLADSTONE, M.P., 
Author of “ Juventus Mundi,” ‘‘ The Time and Place of Homer,” &c. Crown 8vo, 2s. 6d. 


_ SIR SAMUEL WHITE BAKER. 

WILD BEASTS AND THEIR WAYS. REMINISCENCES OF EUROPE, 
ASIA, AFRICA, AND AMERICA. With special permission, dedicated to H.R.H. the Prince of Wales. By Sir SAMUEI 
W. B: AKER, M. A., F.R.G.S., F.R.S., Author of ‘The Nile Tributaries of Abyssinia,” ‘‘ The Albert N’yanza Great Basin 
of the Nile,” &c. With Illustrations. Two Vols., 8vo, £1 12s. 

THIRD AND CHEAPER EDITION IN ONE VOLUME. ; 

PROBLEMS OF GREATER BRITAIN. By the Right Hon. Sir Cuartes W. 
DILKE, Bart. Third and Cheaper Edition. One Vol., large Crown 8vo, with Maps, 12s. 6d. 

THE MYOLOGY OF THE RAVEN (Corvus corax sinuatus). A Guide to the 
Study of the Muscular System in Birds. By R. W. SHUFELDT. With Illustrations. Medium 8vo, 13s. net. 

A MANUAL OF PUBLIC HEALTH. By A. Wynter Brytu, M.R.C.S., L.S.A. 
Fell.Chem.Soc., Fell.Inst.Chem., Barrister-at-Law, Medical Officer of Health and Public Analyst for St. Marylebone, &c 
8vo, 175. net. 

HAND-BOOK OF PSYCHOLOGY: SENSES AND INTELLECT. By 
JAMES MARK BALDWIN, M.A., Ph.D., Professor of Logic and Metaphysics in the University of Toronto, &c. Secon 
Edition, Revised. Demy 8vo, 12s. 6d. 

; NATURE SERIES. NEW VOLUME. 

ARE THE EFFECTS OF USE AND DISUSE INHERITED? An Ex 
amination of the View held by Spencer and Darwin. By WILLIAM PLATT BALL. Crown 8vo, 3s. 6d. 

P - Now Ready, Part III., Demy 8vo, 7s. 6d. 

A TEXT-BOOK OF PHYSIOLOGY. By Micnaet Foster, M.D., Professor of 
Physiology in the University of Cambridge, Fellow of Trinity College, Cambridge. Illustrated. Fifth Edition, largely 
Revised. In Four Parts. 8vo. Part I., comprising Book I. Blood—‘ The Tissues of Movement, The Vascular Mechanism. 
10s. 6d. Part II., comprising Book II. The Tissues of Chemical Action, rr their Respective Mechanisms—Nutrition. 
1os. 6d. Part III., comprising Book III. The Central Nervous System. 7s. 6d. 

SECOND AND CHEAPER EDITION. 

CLASS-BOOK OF GEOLOGY. By ArcuipaLD GeIkigE, F.R.S., Director 
General of the Geological Survey of the United Kingdom, and Director of the Museum of Practical Geology, London 
formerly Murchison Professor of Geology and Mineraloy gy in the University of Edinburgh. Second and Cheaper Editio: 
With numerous Illustrations. Crown 8vo, 4s. 6d. 

MACMILLAN’S GEOGRAPHICAL SERIES. 
Edited by ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survey. New Volumes. 

AN ELEMENTARY GEOGRAPHY OF INDIA, BURMA, AND CEYLON. 
By H. F, BLANFORD, F.R.S.__ With Illustrations. Globe $vo, 2s. 6d. 

AG EOG RAPHY OF EUROPE. By James Sime, M.A. With Illustrations. 
Globe 8vo, 3s. 


MAP DRAWING AND MAP MAKING. By Wm. A. ELperTon. Pott 8vo, ts. 
MACMILLAN AND CO., LOND 





On the 1st of every Month. 


JOURNAL OF BOTANY, 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. 
BRITISH AND FOREIGN. 


TERN, used by W. Lant Carpenter, Esq., Prof. Forses, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. Grand Results. Docwra Triple, Edited by James Britten, F.L.S., British Museum. 

Prise Medal, Highest Award. Supplied tothe Royal Polytechnic Institution ConTENTs :—Original Articles by leading Botanists.—Extracts, 2 
Dr. H. GRATTAN Guinness, &c, Patent Pamphagos Lantern Science Lecture Notices of Books and Memoirs. —Articles in Journals.—Botanical News.— 
Sets. Novelties Cheapest and Best. Elaborately Illustrated Catalogue. Proceedings of Societies. 

oo Pages, 1s. ; Postage, 5d. Smaller do.,6d¢. Pamphlets Free. HUGHES, Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. 
Specialist, Brewster House, Mortimer Road, Kingsland, N. London : WEST, NEWMAN, & CO., 54 Hatton Garden, E.C 


WIMSHURST MACHINE. 
Works in any Weather. Size giving 4: Sparks, £4 10s. 
ACOUSTIC APPARATUS. 
CHEAP SCHOOL APPARATUS. 


Approved by Science and Art Department. 
CATALOGUES FREE. 


HARVEY @ PEAE., 


6 CHARING CROSS ROAD, W.C. 
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MESSRS, MACMILLAN & CO0.S PUBLICATIONS. 


GEOGRAPHY (continued). 


MACMILLAN’S GEOGRAPHICAL SERIES. 
Edited by ARCHIBALD GEIKIE, F.R.S., Director-General 
of the Geological Survey of the United Kingdom. 


THE TEACHING OF GEOGRAPHY. A Prac- 
al Sree -book ~ -~ tas of Teachers. By ARCHIBALDGEIKIE, 
MAPS ‘ AND M: AP DRAWING. By W. A. 


ELDERTON. 18mo. ts. 

GEOGRAPHY OF THE BRITISH ISLES. By 
A. GEIKIE, F.R.S. 18mo. 1s. 

AN ELEMENTARY CLASS-BOOK OF GENE- 
RAL GEOGRAPHY. By H. R. MILL, D.Sc., Lecturer on Physio- 


graphy and on Commercial Geography in -¥ Heriot-Watt College, 
‘Edinburg h. Illustrated. Crown 8vo. 3s. 


GEOGRAPHY OF THE BRITISH COLONIES. 
By G. M. DAWSON and A. SUTHERLAND. _[Jn freparation. 
GEOGRAPHY OF EUROPE. By J. Sime, M.A. 


Illustrated. Globe 8vo. 


ELEMENT ARY GEOGRAPHY OF INDIA, 


AN 
BURMA, AND CEYLON. By H. F. BLANFORD, F.G.S , late 
Meteorological Reporter to the Government of India. 2s. 6d. 
GEOGRAPHY OF NORTH AMERICA. - 
Prof. N. S. SHAYLER. [/n preparation 
ADVANCED CLASS-BOOK OF THE GEO- 


GRAPHY OF BRITAIN. 


*.* Other volumes will be announced in due course. 


LECTURES ON GEOGRAPHY. By General 
RICHARD STRACHEY, R Crown 8vo. 4s. 6d. 


HISTORY. 

THE SECOND PUNIC WAR. Being Chapters 
from THE HISTORY OF ROME, by the late THOMAS AR- 
NOLD, D.D., Head Master of Rugby. Edited, with Notes, by W. T. 
ARNOLD, M.A. With 8 Maps. Crown 8vo. 8s. 6d. 

THE ROMAN SYSTEM OF PROVINCIAL 
ADMINISTRATION TO THE ACCESSION OF CONSTAN- 
TINE THE GREAT. By W. T. ARNOLD, M.A. Crown 8vo. 6s. 


STORIES FROM THE rr aberaee OF ROME. 
By Mrs. BEESLY. F cap. 8vo. 2s 

THE HOLY ROMAN EMPIRE. By JAMES 
BRYCE, M.P., D C.L., Regius Professor of Civil Law in the Univer- 


sity of Oxford. Ninth Edition. Crown 8vo. 7s. 6d. 
*,* Also a Library Edition. Demy 8vo. 14s. 
THE AMERICAN COMMONWEALTH. 
the same Author. Two Volumes, Extra Crown 8vo. 25s. 
I.—The 
ment. 
Part II.—The State Governments. flections. 
Part III.—The Party System. Part VI.—Social Institutions. 
A HISTORY OF ENGLAND FOR BEGINNERS. 
By ARABELLA B. BUCKLEY. With Mapsand Tables. Globe 8vo. 


38. 
A HISTORY OF THE LATER ROMAN EM- 
PIRE FROM ARCADIUS TO IRENE, a.p. 395-800. By 
— BURY, M.A., Fellow of Trinity College, Dublin. 2 Vols. 


E NG 'LISH STATESMEN, TWELVE. 


2s. 6d. each. 


WILLIAM THE CONQUEROR. 
LL _ 


D.C.L. 
HENRY II. By Mrs. J. R. Green. 
EDWARD I. By F. York Powe t. 
HENRY VII. By James GarrpNer. 
CARDINAL WOLSEY. By Prof. M. Cre1Guron. 
ELIZABETH. By E. S. BEEs ty. [ln preparation. 
OLIVER CROMWELL. By Freperic Harrison. 
WILLIAM IIIf. By H. D. Traitt. 


By 


PART National Govern- Part I1V.—Public Opinion. 


Crown 8vo. 
By Epwarp A. FREEMAN, 


[ln preparation. 


WALPOLE. By Joun Mortey. 
CHATHAM. By Joun Mor ey. [In preparation. 
PITT. By Joun Mor ey. [/n preparation. 


PEEL. By J. R. THursFievp. [/n the press. 


THE CRITICAL PERIOD IN AMERICAN 
HISTORY, 1783~—1789. By JOHN FISKE, formerly Lecturer on 
Philosophy at Harvard University. Extra crown 8vo. tos. 6d. 


MACMILLAN AND CO., LONDON. 


Part V.—lIllustrations and Re- | 


| 
| 
| 


HISTORY (continued). 
THE BEGINNINGS OF NEW ENGLAND; or, 


The Puritan Theocracy in its Relations to Civil and Religious Liberty. 
By the same Author. Crown 8vo. 7s. 6d. 

OLD ENGLISH HISTORY. By Epwarp A. 
FREEMAN, D.C.L., Regius Professor of Modern History in the 
University of Oxford, &c. With Maps. Extra Fcap. 8vo. 


METHODS OF HISTORICAL STUDY. By the 








same Author. 8vo. 1os. 6d. 

THE CHIEF PERIODS OF EUROPEAN 
HISTORY. Six Lectures. With an Essay on Greek Cities under 
Roman Rule. By the same Author. 8vo. 10s. 6d. 

HISTORICAL ESSAYS By the same Author. 
First Series. Fourth Edition. 8vo. 1os.6@ Second Series. Third 
Edition, with additional Essays. 8vo. 10s. 6d. Third Series. 8vo. 


THE GROWTH OF THE ENGLISH CONSTI- 
TUTION FROM THE EARLIEST TIMES. By the 
Author. Fourth Edition. Crown 8vo. 5s. 

GENERAL SKETCH OF E UROPEAN 
TORY. Bythe same Author. Enlarged. with Maps, &c. 18mo. 


PRIMER OF EUROPEAN HISTORY. By 


same 
HIS- 
35. 6d. 
the 


same Author. 18mo. 1s. [History Primers. 
ANNE BOLEYN. A Chapter of English History, 
1527-1536. By PAUL FRIEDMANN, 2 Vols. 8v0 


A SHORT HISTORY OF THE ‘ENGL ISH 
PEOPLE. By JOHN RICHARD GREEN, LL.D., late Honorary 
Fellow of Jesus College, Oxford. New and Revised Edition. With 
Maps, Genealogical Tables, and Chronological Annals. Crown 8vo. 
8s. 6d. 151st ‘Thousand. 

Also the same in Four Parts. 

Tait’s ‘* Analysis.”” Crown 8vo. 

1204-1553. Part III., 1540-1689. 


HISTORY OF THE 


With the corresponding 
3s. each. Part I., 
Part 3 a 1660-1873 


ENGLISH PEOPLE. By 


portion of Mr. 
607-1265. Part II., 


the same Author. In 4 Vols. 8vo. 16s. each. : 
Vor. I.—Early England, 449-1071—Foreign Kings, 1071-1214— 
The Charter, 1214-1291—The Parliament, 1307-1461-—- With Eight 


Maps. VoL. I1.—The Monarchy, 1461-1540—The Reformation, 1540- 
1603. Vor. I1].—Puritan England, 1603-1660—The Revolution, 
1660-1688. With Four Maps. Vor. IV —The Revolution, 1688-1760 


—Modern England, 1760-1815. With Maps and Index. 

THE MAKING OF ENGLAND. By the 
Author, With Maps. 8vo. 16 

THE CONQUEST OF ENGL Ase 
Author. With Maps and Portrait. 8vo. 

ANALYSIS OF ENGLISH HIS’ TORY, based on 
Green’s ‘‘ Short History of the English People.” By C W.A. TAIT, 
M.A., Assistant Master, Clifton College. New and Revised Edition. 
Crown 8vo. 4s. 6d. 

READINGS FROM ENGLISH HISTORY. Se- 
lected and Edited by JOHN RICHARD GREEN. Three Parts. 
Globe 8vo. 1s. 6d. each. I. Hengist to Cressy. II. Cressy to 
Cromwell. III. Cromwell to Balaklava. 

LECTURES ON THE HISTORY OF ENGLAND. 
By M. J. GUEST. With Maps. Crown 8vo. 6s. 


HISTORICAL COURSE FOR SCHOOLS. 
Edited by E. A. FREEMAN, D.C.L., Regius Professor of 
Modern History in the University of Oxford. 18mo. 
GENERAL SKETCH OF EUROPEAN HIs- 
TORY. By E. A. FREEMAN, D.C.L, New Edition, Revised 
and Enlarged, with Chronological Tables, Maps, and Index. 3s. 6d. 

HISTORY OF ENGLAND.. By EDITH 
TrHOM ane New Edition, Revised and Enlarged, with Coloured 
Map S. 25. 


HISTORY. OF SCOTLAND. 
MACARTHUR. 2s. 


same 


By the same 


By MARGARET 


HISTORY OF ITALY. By Rev. W. Hont, 
M.A. New Edition, with Coloured Maps. 3s. 6d. 

HISTORY OF GERMANY. By J. SiMe, 
M.A. New Edition, Revised. 3s 

HISTORY OF AMERICA. By Joun A. 
DOYLE. With Maps. 4s. 6d. 

HISTORY OF EUROPEAN COLONIES. By 


E. J. PAYNE, M.A. With Maps. 4s. 6d. 


HISTORY OF FRANCE. By CHARLOTTE M. 
YONGE. With Maps. 3s. 6d. 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 


“ 


‘Type Slide of 100 Diatomacez, with list of names ove 21 | Type Slide of Eggs of Butterflies, Moths, &c., with list of names... 18 “6 
Pollen 7 situ on Stigma, CEnothera oo - eee ove New and very fine Slide, containing about 200 various Diatoms 
Lieberkuhn Glands in Human Intestine... ove ove ove from St. Peter, Hungary... ove ese ooo 
Water Scorpion (Nefa cinerea) eee ove cee 7 Stem of Indian Poison-Berry (Anamirta cocculus) eco ooo 

Section of Amphioxus, through Pharynx ... ove oo ove oe Head of Lamprey, Section through Gills—very fine... oe 
Pleurosigma angulatum—test object, dry. Trans. Section of Earthworm, through Middle... ove on 


Scales of Podura (Lepidocyrtus curvicollis J—test object, “dry .. Book Mite (Cheiletus eruditus) 
Sporocarp of Pilularia, Microspores and Macrospores . eee 
Acarus of Itch (Sarcopte s scabeti), Male and Female on ‘One Slide see 
Meibomian Glands in Section of Human Eyelid 


Any of the howe ferwended on receipt of Remittance for Price. 


a 
wConmro00a0c00 & 


Grain of Wheat and Embryo—four Sections. on One Slide oo 
| Pediculus capitis, Male, Female, Egg, and Larva—on One Slide 
hantom Shrimp (Cafredla linearis) ove eve 


oo de ne te we re we 
DAonngow oo 


ILLUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS. 
CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS. 


Either of the above sent Post Free on application to— 


W. WATSON & SONS, OPTICIANS TO HER MA/JESTY’S GOVERNMENT, 


313 HIGH HOLBORN, 


AND 251 SWANSTON STREET, MELBOURNE, AUSTRALIA. 


LONDON, W.C. 


"ESTABLISHED 1837. 


Awarded 20 GOLD AND OTHER MEDALS at various International Exhibitions, including 2GOLD MEDALS, Paris Exhibition, 1889, for Microscopes, &c 





2-MA** TO 200 HLP. 
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WOOLLEN SYSTEM OF UNDER-WEAR. 


For Ladies, Gentlemen, and Children, 
SAMPLES AND ILLUSTRATED PRICED CATALOCUES, 


containing Full Particulars, sent on Receipt of Inquiry, 
Post free. 


As Manufactured and Exhibited by us at the 
INTERNATIONAL EXHIBITION, GLASGOW. 


FORSYTH RENFIELD STREET, 
;GLASGow. 


(Please name this paper.) 





72442 

‘There can be no doubt of the merits of Messrs. Forsy th’ s , Hygienic Under-wear. The material is 
simply unsurpassable, and the garments are so fashioned as to fit every part of the body (a feature worthy of 
all praise). We are glad to see there are manufacturers like Messrs. Forsyth who give attention to 
producing articles of such indisputable sanitary worth.” —Waitehall Review. 


“HYGIENIC” 





“Messrs. Forsyth’s manufactures de- 
monstrate that in adopting the all-wool 
system of clothing we need not necessarily 
look to foreign markets for our supplies ; 
but that sanitary under-wear, having the 
high recommendation of finish and gua/ity, 
is now produced at home.” — British 
Medical Journal, 

‘*The samples from this firm are emi 
nently satisfactory, and have a smoothness 
of texture which prevents any irritating 
friction, and from the unshrinkable nature 
of the material will be found far more 
useful for under-wear than most ordinary 
flannels. They are very gratifying ex- 
amples of home manufacture.”—Lancet. 

“In the garments made by Messrs. 
Forsyth the purity is beyond question, 
and the purchaser has a guarantee of their 
sound wearing qualities, while the un- 
shrinkable nature of the goods, and the 
great attention to the matter of finish, 
afford to wearers a great degree of com- 
fort, and medical men have not been slow 
to appreciate for themselves and for their 
patients the benefit of the woollen goods 
supplied by this firm.” —Hea/th. 





ESTABLISHED 1852. 99 HATTON GARDEN, 


CATALOGUE FREE. 


PERKEN, SON, & RAYMEN I, Discount for the Trade 


and Profession. 


MANUFACTURE PHOTOGRAPHIC APPARATUS 
Of every description. 


“OPTIMUS” MAGAZINE CAMERA 


Pictures 4} by 3} inches. 


SCOUT. 


4 Clear Definition. 





“OPTIMUS ” |“ OPTIMUS ” 
SCORER. 


Medium Size. iene Size. 


London, E.C. 





The most Clear Definition. 
ye i convenient Good Field. Large Field, 
i yet invented. | Magnifying 64Magnifying 25 
No Dark Slides. ' Price, with times. times. 
= changed Sal eo 70s, | 30s. 
y turning a : . al Pre ia date a‘. 
Button. f a. For Definition and Magnifying Power we invite intending Purchasers to test our 








Field Glasses against any in the World. 





Printed by RICHARD CLAY AND Sons, LIMITED, at 7 and 8 Bread Street ‘Hill, ‘Queen Victoria Street, in the City of London, ‘and Published by 
MACMILLAN AND Co., at 29 Bedford Street, Strand, London, W.C., and 112 Fourth Avenue, New York.—THurspay, October 16, 1890. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1095, VOL. 42.] 
Registered as a Newspaper at the General Post Office.] 


ELECTRIC LANTERNS, 


Double-fronted, made entirely of Brass 
For Diagram and Spectrum Work, 


AIS 155. 
As made for Oxford University. 


ELECTRIC MICROSCOPES. 
SCIENTIFIC AND PHYSICAL 
APPARATUS 


OF EVERY DESCRIPTION, 
New Catalogue, 144 pp., 6d. 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalogue, 6d. 


LANTERN SLIDES 
OF ASTRONOMY, GEOLOGY, PHYSIOLOGY, 
c., &c. 
Catalogue, 34. 


NEWTON & CO., 
Manufacturing Opticians to the Queen and 
the Government. Agents by Appoint- 
ment to the Science and Art Department. 
3 FLEET STREET, LONDON. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 








MAKERS OF 
PHYSICAL, PHYSIOLOGICAL, BOTANICAL, AND 
SCIENTIFIC APPLIANCES GENERALLY, 


Descriptions of which may be obtained on application. 





Drawings made on Stone and Wood, and the most refined work in ey 
and Colour Printing, as well as the various processes connected wit 
Photography, done on the premises. 
Sole Authorized Makers of Pror. Ew1nc’s SEISMOMETRIC APPARATUS. 
Quartz Fibres made as described by Mr. C. V. Boys. 


Agents for the Microscopes of Cart Zetss, of Jena, and for the Earthquake 
Model (made in Japan) of Pror. Sekiya. 





Now Ready, Vol. XI., Nos. 4 and 5s. 
Price to Subscribers 21s. per Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 
Edited by MICHAEL FOSTER, M.D., F.R.S. 
Published by the Proprietors and sold on their behalf at 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY'S WORKS, 


ST. TIBB’S ROW, CAMBRIDGE. 


THURSDAY, OCTOBER 23, 1890. 


[PRICE 15 CENTS. 


[All Rights are Reserved. 


NALDER BROS. & CO., 
132 HORSEFERRY RD., ] 


WESTMINSTER. 
TELEPHONE No, 3120, TELEGRAPHIC 
ADDRESS : SECOHM, LONDON, 


NEW PATTERN BALLISTIC 
GALVANOMETER. 


Resistance 10,000 Ohms. 


Prices 
and full 
particulars 


on 





application. 


NEGRETTI & ZAMBRA’ 





aplsvag op 


‘Op “BUTITHSIO0G 


‘Sanqovy ‘syspMoy, ‘ 


The TRAVELLER’S TELESCOPE, with folding Table Stand, on¢ 
Terrestrial or Day Eye-piece, and one Astronomical Eye-piece. The whole 
compactly arranged in Mahogany Box with lock and key, forming a most 
useful and convenient Telescope for Tourists and Sea-coast Visitors, &c. 

The Telescope can be used, without case or stand, as an ordinary Pocket 
or Sling Telescope. 

Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


ScienTiFIc INSTRUMENT MAKERS AND OPTICIANS TO THE QUEEN, 


OLBORN VIADUCT, E.C. 
BRANCHES: 45 CORNHILL ; 122 REGENT STREET ; 





Photographic Studio, Crystal Palace. 
TELEPHONE No. 6583. Telegraphic Address—‘' NEGRETT1, LONDON.” 
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BACTERIOLOGIST & TOXICOLOGIST 
FOR THE CAPE OF GOOD HOPE. 


The Agent-General for the Cape of Good Hope hereby invites APPLICA- 
TIONS from Gentiemen of appropriate scientific training and experience 
willing to proceed to the Colony for a term of years, there to fill one or 
other of the undermentioned POSTS under the Government, viz. :— 


(1) That of BACTERIOLOGIST, to investigate the diseases of domestic 
animals, supposed to be caused by germs. ‘The Salary offered is £500 a 
year. A Free First-class Passage by steamer (inc!uding railway fare to port 
of embarkation) will be provided. 

(2) That of TOXICOLOGIST, to attend chiefly to forensic cases and to 
investigate South African native plants having medicinal properties. ‘The 
Salary offere d-is £400 a year, A Free First-class Passage by steamer (in- 
cluding railway fare to port of embarkation) will be provided. 


Applications must be accompanied by Testimonials and by Copies of any 
Scientific Publications the applicants may have issued, and should reach the 
undersigned by NOVEMBER ts next. They will then be submitted to 
the Authorities in the Colony, with whom the Appointments rest. 


CHARLES MILLS, 
Agent-General for the Cape of Good Hope. 
Cape of Good Hope Government Agency, 112 Victoria Street, 
London, S.W., October 14, 1890. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


The Council intend to appoint, in Novemper, a Scientific Naturalist as 
SEcrETARY of the AssociaTion and DIRECTOR OF THE PLYMOUTH 
LABORATORY. 

He will be required to reside at Plymouth, and to conduct all correspond- 
ence relating to the affairs of the Association, to direct the Laboratory, to 
prepare and edit the Journal, and other printed matter issued by the Asso- 
ciation, to act as Librarian, to superintend the collection, sale, and distribu- 
tion of Specimens, and to attend the Monthly Meetings of the Council in 
London. 

He will be provided with a residence in the Plymouth Laboratory, and 
will receive a salary of £200 a year, and an allowance for payment of a 
Clerk or generz al assistant, to be selected by himself. 

Applications for the Post should be sent to the undersigned, on or before 
NOVEMBER 1:2 

The gentleman appointed will be required to commence his duties at as 
early a date as possible. 





E. RAY LANKESTER, Hon. Sec. M.B.A. 
Royal Society, Burlington House, W. 


HERIOT- WATT C COLLEGE, 
EDINBURGH. 


Principal—F. GRANT OGILVIE, ae .A., B.Sc., F.R.S.E. 
Professor of Chemistry—W. H. PERK Ph.D., F.R.S. 
Professor of Engineering—RICHARD $1 TAN ‘IELD, A.R.S.M. 
Professor of P hy sics and , R. MOLLINEUX WALMSLEY, 
Electrical Engineering § D.Sc. (Lond.). 
SESSION 18 J0-91 commenced on TUESDAY, October 7. 
The COLLEGE is completely ees | mf providing Higher TECH- 
NICAL ané COMMERCIAL EDUCATI 
The Calendar of the College contains full _- as to the Courses of 
Instruction, Classes, Laboratories, and Fees. It may be obtained at the 
‘TREASURER’S OrFice, 20 York Place; or from the LiprRARIAN at the 


College, Price 6¢.; by Post, 8d. 
DAVID LEWIS, Treasurer. 








Tre asure sr’s Chambers, 20 York Place, 
Edinburgh, October 9, 1890. 


TO ORNITHOLOGISTS. 


By Order of the EXECUTORS of the Late JAMES FORBES, Eswq., of 
Chertsey, Surrey, a Large and Valuable Collection of Rare British and 
Foreign BIRDS, FISH, and ANIMALS is now offered for SALE by 
TENDER. 

Mr. Forbes was well known as an Ornithologist and Pisciculturist, and 
th’s magnificent Collection is acknowledged to be one of the finest private 
C ‘ections of British Birds in existence. 

Tenders are to be sent to Mr. RICHARD PLEWS, 24 Rood Lane, 
London, E.C., not later than OCTOBER 3r instant, and will be opened on 
the following day. 

. The Executors do not bind themselves to accept the highest Tender or any 
ender. 

Catalogues and Orders to view the Collection at Chertsey may be obtained 


at the Offices of 
MR. RICHARD PLEWS, Solicitor. 
24 Rood Lane, London, E.C. 


PRACTICAL PHYSICS FOR B.Sc. AND 


INT. B.Sc. (Lond.) —A specially arranged Evening Course in the 
above commences in NOVEMBER.—For Particulars, apply W. G 
Wootcomse, M.A. (Oxon.), B.Sc. (Lond.), ror King Edward Road, 
South Hz ackney, N.E. 


--s« PRACTICAL BIOLOGY. 


CHARTERHOUSE SCIENCE SCHOOLS, Goswell Road, near 
Aldersgate Street Station. 


Successes :—Last B.Sc. Scholarship: 4 First Classes, and 3 Second 








LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH ROAD, 
BIRMINGHAM, 


Who last week sent to his subscribers Lophopus crystallinus, with sketch 

and description. He also sent out Philodina roseola, Floscularia, Corethra 

plumicornis, Melicerta ringens, Stephanoceros ; ; also Amoeba, Hydra, 

Vorticella, Crayfish, Dog-Fish, Amphioxus, and other Specimens for 

Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 

is supplying. 

Specimen Tube, One Shilling, post f :e. 

Twenty-six Tubes in Course of Six Months for Subscription of £1 18., 

or Twelve Tubes for 10s. 6d. ’ 


Portfolio of Drawings, Eleven Parts, 1s. each. 


CIVIL SERVICE COMMISSION. 


FORTHCOMING EXAMINATION. 
JUNIOR ASSISTANT in the Art Branch of the South Kensington 
Museum (17-201, NOVEMBER 14. 
The date specified is the latest at which Applications can be received. 
They must be made on forms, to be obtained, 7 1 cena from the 
SecRETARY, Civil Service Commission, London, S.V 


MUSEUM OF NATURAL HISTORY, &c., 
KING’S COLLEGE, STRAND, W.C. 
WANTED, a SENIOR ATTENDANT who has been accustomed to 


Mounting Specimens, and Lecture Porter’s Wor 
Candidates to apply, by letter, to Prof. Groves, ;. King’ s Coliege, London 





FOR SALE.—6-inch OBJECT-GLASS, by 


COOKE. Bought by Owner, whose eyes are now failing, New for £72 
net 7 years ago. Is in Cell, and the end of Telescope into which the 
Cell adjusts is with it. Price £50.—Apply Mr. Tar.in, 91 Hampstead 
Road, London. 


THE AGRICULTURAL COLLEGE, 


ASPATRIA. 
Principac—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Mr. HENSON has now on hand some very fine Mineral 
Specimens, Carved Precious Opals, and Moonstones ; also some 
beautiful Slabs of Polished Agates, Thulite, Microcline, &c. &c. 


FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 
CHISELS, and BLOWPIPE APPARATUS. 
Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 

Catalogues Free. 











Lessons given. 


F.H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 


NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recently added to Stock :—A large series of Cornish Minerals, including 
fine Géthite, Chalcotrichite, Bismuthine, Liroconite, and Francolite ; 
Fossils from the Pentlands and from the Folkestone Gauit ; sampl 
various important Phosphatic Deposits; Micro-sections of Oligoclase- 
Augite-Porphyrite, Canisp, Glaucophane-Epidote-Schist, Anglesea, Augite- 
Pikrite, Lochinver, and Microcline-Pegmatite, Rispond, Sutherland, Q 
Felsite with flow-structure, Llanberis Granite, Killiney, and other Ro 
and a few interesting New Zealand Stone Implements, some of very early 
types. 














Classes. 
Apply to LECTURER. 





exceptionally low rates. 






































Collections of typical specimens of Rocks, Minerals, Fossils, and Natural 
History objects generally for Science Teachers made up to order at 
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SPECTROSCOPES & SPECTROMETERS 
TELESCOPES OR LABORATORY USE, 


With ** Rowlands’s’’ Metal Gratings, or with Prisms of every Description. 


DISK PRISMS AND MOUNTINGS 
For Photographing the Stars on Secchi’s Plan. 


A. HILGER, 


Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD ROAD, 
Lonpon, N.W. 











GOLD MEDAL, Highest Award, Inventions Exhibition, 
8 


BRYCE-WRIGHT’S MUSEU M, 


26 SAVILE ROW, LONDON, W. 


(Orr REGENT STREET), 


Contains Minerals, Precious Stones, Stone Implements (Palzo- 
lithic and Neolithic) ; also New Zealand Jade Meres, Tikis, and 


other Savage Weapons, Bronze Implements ; Works of Art in | 


Jade, Rock Crystal, &c.; Vases and Table-Tops in Stone ; 
Arms and Armour, and other Specimens of Natural History, all 
of which are 


FOR SALE AT THE LOWEST PRICES. 
ESTABLISHED 1845. 
Boxes sent upon Approval. 


On parle frangais. Man spricht Deutsche. 


“MINERALOGY AND GEOLOGY. 


Special anes of First Order of Merit, Melbourne, 
888-89, for Collections, &c. 

pach. EIGHT OTHER First Crass Prize 

Special Collections for Students, Lecturers, and Museums. 


NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 

—Apparatus and Appliances—Minerals for Chemical Purposes-— 

Cabinets—Hammers—Mineral Specimens—Meteorites—Blowpipe 
Apparatus—Rocks, &c. NOW READY, FREE. 

THE LARGEST STOCK & VARIETY IN ENGLAND. 


JAMES R. GREGORY, 


88 CRARLGEEE STREET, FITZROY ogvaee, LONDON. 


THIS 


HOLLOWAYS PILLS 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 


MEDALS. 
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Money Orders payable to MACMILLAN & CO, 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


OSTEOLOGICAL SPECIMENS, 
ting a Thre Seampe BROS., 49 Hardman Street, Liverpool. 
rice ant ree amps 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. ; 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


} PRIZE MEDALLIST, HEALTH EXHIBITION, 
a 78 NEWGATE STREET, LONDON, E.C. 


NEW INVENTIONS. 


Her Majesty’s Royal Letters Patent have been granted to 

| the inventor of a wonderful as well as useful little appliance. 
This is a Pocket Microscope and Floriscope combined, about 
3 inches in length, and 1} inch square. It is constructed upon 
an entirely new principle, and has a magnifying power and de- 
finement superior to some of the most elaborate and expensive in- 
struments, and yet so simple that any school-boy or girl can use it. 
Its magnifying power is registered as 150 diameters, or 22°500 
surfaces, and distinctly shows all the thousands of different 
kinds of animalcula in water, &c., or any other microscopic 
objects. This new patent was sealed by the Comptroller 
General of Patents on the 13th of August last, and is now 
offered to the public at the nominal price of Is. each, and sent 
free by parcel post upon receipt of postal order value One 
| Shilling—stamps not taken—with a 12 page pamphlet of in- 
structions for use, and a large double sheet of engravings in 
black and gold (with key) free. The Inventor and Manufac- 
| turers also guarantee that in any case where the instrument is 
not approved of and returned within reasonable time, that a 
postal note value 1s. will be forwarded by return of post. The 
medical profession, chemists, schoolmasters, teachers and stu 
dents, as well as parents and guardians, should send for one on 








anproval. This is no foreign rubbish, but of good English 
| workmanship throughout. Address: CONWAY, Raz & 
| Conway, The Premier Patent Microscope Depot, Stafford 
Street, Birmingham. 





PERKEN, SON, & RAYMENT, 


ESTABLISHED 1852. 
CATALOGUE FREE. 
—— fod the Trade 
Profession. 


99 HATTON GARDEN, 
London, E.C. 


MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 


“ OPTIMUS” MAGAZINE CAMERA 


Pictures 4} by 3} inches. 


Carries Twelve The most 








conv’ enient § 
Dry Plates. 4 yet invented. | 3 
: | 
No Dark ark Slides. Price, with | 
Plates ch changed (pe 
by turning a —— 
toenwsny a. 


4) Clear Definition. 
4) Good Field. 
| Magnifying 64 Magnifying 25 





“OPTIMUS ” “OPTIMUS” 
SCOUT. | SCORER. 


Medium Size. Small Size. 
Clear Definition. 
Large Field, 


times. 


30s. 


times. 


70s, 





For Definition and Magnifying Power we invite intending Purchasers to test our 


Field Glasses against any in the World. 
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TH E FO U RT H D IM E N S | O N ' Next Week will be Published 


MR. HOWARD HINTON’S WORKS. 
Guosts ExpLaINeD. 


What is the Fourth Dimension? 1. 
*€A short treatise of admirable clearness... . . Mr. Hinton brings us, A Picture of Scientific Life and Work in 


panting but delighted, to at least a momentary faith in the Fourth Dimension, 





and upon the eye of this faith there opens a vista of interesting problems. the 16th Century. 
His pamphlet exhibits a boldness of speculation, anda p ower of conceiving , 
and expre ssing even the inconceivable, which rouses one’s faculties like a PY 


tonic.” —/ all. Mail. 
THe MysTeRY OF PLEASURE AND Pain. J. L. E. DREYER, Ph.D., F.R.A.S., 
The Persian King ; or, The Law of the Valley. as. Director of the Armagh Observatory. 
** A very suggestive and well-written speculation, by the inheritor of an 
honoured name.’”’—J/ind. 
MR. {TON’S other Fourth Dimensional Pamphlets are : e 
ir Hm . . _— Edinburgh: ADAM & CHARLES BLACK. 
A Picture of our Universe, 1s. Casting out the Self, 1s. A Plane | ———_ ~~" 
World, 1s. Education of the Imagination, 1s. Many Dimensions, ts. | RECENTLY PUBLISHED. 
The first Five of the above, in x Vol., Cloth, Neat, 6s. Demy 8vo, Cloth, 710 Pages, with 680 Illustrations, Price 18s. 


y Era of Thought. By C. Howaxp Hirwtos EXPERIMENTAL SCIENCE: 


A New Era of Thought. By C. Howarp Hinton, M.A. 
Elementary, Practical, and Pon gama Physics. 


Cloth, 4s. 6d. 
Another World: or, The Fourth Dimension. By A. 
T. SCHOFIELD, M.D. Cloth, 2s. 6d. [Second Edition ready. By GEORGE M. HOPKINS 
‘¢ There is much of interest in it, and for some readers the speculations of 
the later chapters may have as much interest as the mathematical certainties The design of this work is to afford to the student, the mechanic, and all 
of the earlier chapters have for others.” lature. = ) —— reste ; in . ience, a ready A we : ae za —- a 
edge of physics by the experimental method, and also to urnish to the 
Petrographical Tables: an Aid to the Microscopical teacher suggestions in experimentation which will be helpful in making 
Determination of Rock-forming Minerals. By Prof. H. ROSEN- | class-room work interesting and attractive. Most of the apparatus illus- 
BUSCH. Edited by Dr. F. H. Harcn, of H.M. Geological Survey. trated and described may be constructed and used by anyone having 
ordinary mechanical skill. Simple and easily made devices have been 
chosen for physical demonstration. With sc: urcely an exception, the experi- 
invaluable ‘ Micros ypical Physiography.’ The two works together supplya | ments descril ed were performed at the time of writing, to insure fullness of 
want that has long been felt by English sti ae viz. 2 complete summary | detail, and to avoid i inaccuracies, 
of all that has been (lone in the way of making the optical and other characters E. & F. N. SPON, 12< Strand, London. 
of minerals available.” —Nature. 


SWAN SONNENSCHEIN & CO., Paternoster Square, E.C. By LIONEL S. BEALE, M.B., F.R.S., 


a aeneeeenas ETE Sea Professor of Medicine in King’s College. 


In Demy 8vo, Illustrated. Price 12s. 6¢. 














4to, Limp Cloth, 3s. 6¢ 
“*These tables may inde« d be re garded as a summary of the same author's 














4o Pages Octavo, with Coloured Diagram. SLIGHT AILMENTS : Nature and Treatment. 3rd Edition. 
(Ready October 1. 
= OUR MORALITY AND THE MORAL QUESTION. 25. 6d. 


ADMIRALTY FALSIFICATION THE LIVER. Pp. 230. 86 Illustrations, many coloured. 5s. 


ont: HOW TO WORK WITH THE MICROSCOPE. © too 


if CHALLENGER 55 RECORD. Plates. 21s. (Harriso 


n.) 
THE MICROSCOPE. IN MEDICINE. 86 Plates. ars. 
EXPOSED BY eer dy mane : an Introduction to Medicine and Physiology. 
WILLIAM LEIGHTON JORDAN, 


ON FE AND ON VITAL ACTION. §s. 
F.R.GS., Assoc.Inst.C.E., FSS. THE MYSTERY OF LIFE. 3s. 6d. 

(Author of ‘‘ The Standard of Value,” and ‘‘ The New Principles of Natural THE ~ MACHINERY” OF LIFE. 2s. 

Philosophy ”). | LIFE THEORIES AND RELIGIOUS THOUGHT. 5s. 62, 


Post Free, 1s., of the Publisher, London: J. & A. CHURCHILL, 


17 ARUNDEL STREET, STRAND, W.C. R. FRIEDLAENDER UND SOHN, 
gs Berlin, N.W. 6, Carlstrasse 11. 
BY Ww. MATTIEU WILLIAMS. JUST OUT, TWO NEW CATALOGUES (Nos. 390 and 393), viz. :— 
—— CATALOGUE OF BOOKS ON 
The Fuel of the Sun, 2nd Edition, 8vo, Cloth, ros. COMPARATIVE ANATOMY AND 
The Philosophy of Clothing. Just Published, Post 8vo, PHYSIOLOGY. 


Cloth, 4s. 126 Pages, Royal 8vo, with about 5200 Titles of Periodicals, Books, 
London: T. LAURIE, 28 Paternoster Row. Pamphlets, &c. 


Edinburgh and Glasgow: JOHN MENZIES & CO. CATALOGUE OF BOOKS ON 
i ARACHNIDA, MYRIOPODA, 
Monthy, Price 6d. CRUSTACEA, ROTATORIA. 
OUTING . £ Magazine of Travel, Sport, 46 Pages, Royal 8vo, with about 1900 Titles. 


























and Adventure all over the World. Beautiful Illustrations by the first Our 33 Catalogues on every special branch of the Natural and Exact 
Artists. A New Volum 4 commences with the Number for October. Sub- | Sciences—the most complete Bibliographies ever published by a bookselling 
scribe now. Of all Booksellers, 6s. a year, or by Post from the Office on | firm—are sent 

day of Publication, 8s. Office : 170 Strand, London. } Gratis and Post free on Application. 





SIR ROBERT BALL’S POPULAR WORKS ON ASTRONOMY. 
NOW READY, A POPULAR EDITION OF 
THE STORY OF THE HEAVENS. Illustrated by Chromo Plates and Wood 
Engravings. «Price 12s, 6d. 


STAR-LAND. Being Talks with Young People about the Wonders of the Heavens. 


Illustrated. Zhird Edition. Price 6s, 
The Right Hon, W. E. GLADSTONE writes :—‘‘I have now finished reading your luminous and delightful ‘ Star-LANp,’ and 
I am happy to be in a sense enrolled amongst your young pupils.” 


CASSELL & COMPANY, Lrp., Ludgate Hill. 
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DIARY OF SOCIETIES. 


LONDON. 


SUNDAY, Ocroner 26. 


Sunpay Lecture Society, at Tt me Hours for Working Men: 
Dr. Benjamin Ward Richardson, F.R.S 


TUESDAY, 
PHOTOGRAPHIC SOCIETY, at 8. 


OcToneER 28. 





Just Published, Price 4d. 


WILLIAM WESLEY AND SON’S 
NEW CATALOGUE 


GEOLOGY, MINERALOGY, PALAONTOLOGY, 
ASTRONOMY AND MATHEMATICS, 
PHYSICS, CHEMISTRY, ELECTRICITY. 


WILLIAM WESLEY & SON, 28 Essex Street, Strand, 
London. 








Just Published, 8v 2s. 6d. 
JOURNAL OF THE QUEKETT 
| MICROSCOPICAL CLUB. 
; Edited by HENRY F. HAILES. 
(Published Half-Yearly.) 
“Vol. IV., No. 27. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London ; 
and 20 South Frederick Street, Edinburgh. 


JOHN J. GRIFFIN & SONS, Limiteo, 


MAKERS OF 


CHEMICAL, PHILOSOPHICAL, AND 
PHOTOGRAPHIC APPARATUS, 


22 GARRICK STREET, COVENT GARDEN, 
LONDON. 


0, Price 


5 Plates. 





CHEMICAL APPARATUS of every description for Analytical Opera- 


tions and Experiments of Demonstration. 








DEATH AND DISABLEMENT BY ACCIDENT. 
THE RAILWAY PASSENGERS’ ASSURANCE COMPANY 


Assures £1000 at Death and Full Benefits at £4 per Annum 
HON. EVELYN ASHLEY, Chairman. 
Annual Income £250,000. 

80,000 ANNUAL POLICYHOLDERS. 
Invested Capital and Reserve Fund £285,000. 
COMPENSATION PAID, 


£2,750,000. 


West End Offce:—8 GRAND HOTEL BUILDINGS, W.C. 
Head Office :—64 CORNHILL, LONDON, E.C. 


W. D. MASSY, } secretaries. 
A. VIL AN, j cre arie 


unrivate.) SPECTACLES. (wnnivalteo. 


MR. FOURNET, 
Author of “‘ The Philosophy of Sight,’’ 
VALUABLE PATENT REFRACTOMETER, SILVER 
MEDAL, PARIS EXHIBITION, 1889, 
OUTRIVALS 
AT PRESCRIBING FOR SPECTACLES 
The Most 
All Oculists’ Pre 


Those wearing or al 
have their Sight Te 


By means of hi 


Eminent Surgeon-Oculists of the Day, 





riptions should be checked by this Valuable Instrument. 

it to wear Spectacles are confidently re meee to 

sted by Mr. FOURNE?’S REFRAGTOME 
CONSULTATION FEE, FIVE SHILLINGS. 

18 BENTINCK ST., WELBECK ST., S.W. 

Appointments desirable, 


Spectacles at Civil Service Prices. 
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NERVOUS EXHAUSTION. 


PULVERMACHER’S WORLD-FAMED 
GALVANIC BELTS 


for the Cure of Nervous CompLaintTs have received Testimonials from three 


| Physicians to Her Majesty the Queen, and over Fifty Members of the Royal 


APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- | 


nics, Hydrostatics, Acoustics, Light, Heat, Electrici:y, 


of Physical Science. 


and other Branches 


SEND FOR CATALOGUES, FREE ON APPLICATION. 


oe STANLEY jem 


— LLP 








Mathematical Instrument Manufacturer to H.M. Government, 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
lllustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe. 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE. HOLBORN, LONDON, W.C. 


- TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. 
TERN, used by W. Lant CarrenTER, Esq., Prof. Forses, B. J. MALDEN, 
Esq. New Oxyhydrogen Microscope. Grand Results. Docwra Triple, 
Prize Medal, Highest Award. Supplied tothe Royal Polytechnic Institution, 

r. H. GRATTAN Guinness, &c, Patent Pamphagos Lantern Science Lecture 
Sets. Novelties Cheapest ’and Best. Elaborately Illustrated Catalogue, 
_ Pages, 1s. ; Postage, 5¢. Smaller do.,6d. Pamphlets Free. HUGHES, 
pecialist, Brewster House, Mortimer Road, Kingsland, N. 


Council of 











College of Physicians of London. 


The distressing symptoms of NERVOUS EXHAUSTION, loss of 
MUSCULAR POWER, RHEUMATISM, SCIATICA, PARALYSIS, 
EPILEPSY, &c., are speedily removed by means of 


PULVERMACHER’S World-famed Galvanic Belts, 


which convey the electric current direct to the affected parts, gradually 
stimulating and strengthening all the nerves and muscles, and speedily 
arresting all symptoms of premature waste and decay. 

Dr. Be, INES, Fellow of the Royal College of Physicians, writes, Septeraber 
19, 1885 :—** Having used Mr. PULVERMACHER’S BELTS for many 
years, in the course bof medical practice, I amina position to speak of their 
great value as a curative a zent in cases of nervous disease or functional 
malady where Electricity is likely to be serviceable. I am entirely convinced 
of their efficacy.” 

Dr. C. HANDFIELD Jones, F.R.C.P., F.R.S., Physician to St. reat 
Hospital, says :—*‘ isfied that Mr. PULVERMACHER isan honest 
and earnest Tab yourer in the field of science, and I think he dese srves to meet 
with every encouragement from the profession and scientific men.’ 

Sir pele s Locock, Bart., M.D., says :—‘**‘PULVERMACHER’S 
BELTS are very effective in neuralgia and canes affections, and I have 
prescribed them largely in my practice for other similar maladies, paralysis, 
&c.” 





For full Price List and Particulars see new Pamphlet, 


‘“GALVANISM: Nature’s Chief Restorer of Impaired 
Vital Energy.” Post free from 


PULVERMACHER’S 
GALVANIC ESTABLISHMENT, 


194 REGENT STREET, LONDON, W 
ESTABLISHED OVER FORTY YEARS. 
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E ‘‘ CHADWICK ”’ 


PERFECT OPTICAL LANTERN 


(FOR LIME-LIGHT ONLY). 


This is the most perfect instrument for the purpose for which 
it is intended. Equally suitable for the drawing-room, the 
school-room, or the largest lecture-hall, and undoubtedly che 
instrument for CHEMICAL and SCIENTIFIC PROJECTIONS, the 


<. 
<> 


MICROSCOPE, POLARISCOPE, &c. (bellows removable). 
Can be used on a tripod stand with or without the cabinet, 
and when packing up no portion need be removed or detached. 


4}-in. condensers, interchangeable objectives from the shortest 
up to 16 inches focus. 


FURTHER PARTICULARS SEE CATALOGUE. 
2Oeeee 


LEECH’S PATENT LANTERN MICROSCOPE AND POLARISCOPE. 
This is the most perfect instrument for the purpose for which it 
is intended. 


SOLE PROPRIETOR AND MANUFACTURER— 


W. I. CHADWICK, 


AUTHOR OF 
> “The Magic Lantern Manual,” “ The Stereoscopic Manual,” &c., 
2ST. MARY’S ST., BADE SSTSR. 














WIMSHURST MACHINE. 
‘Works in any Weather. Size giving 4: Sparks, £4 10s. 
ACOUSTIC APPARATUS. 
CHEAP SCHOOL APPARATUS. 


Approved by Science and Art Department. 
CATALOGUES FREE. 


EARVEWY @ PWPEAESB, 


“dl CHARING CROSS” ROAD, W.C. 





Excellent » Soman of the actual, natural Rentuctine also BOILING WATER OR MILK. 
of Dra nee, Music, even of elaborate ndwriting, a - 


grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the bE a rc S’ S 
A U i 0 F a 4 Y. | S T CRATEFUL—COMFORTING. 
Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
BREAKFAST OR SUPPER, 


London Wall, London, and 52 Princess Street, Manchester. 
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MESSRS. MACMILLAN AND CO.’S NEW BOOKS. 


BY THE RIGHT HON. W. E. GLADSTONE. 


LANDMARKS OF HOMERIC STUDY: together with an Essay on the Points 


of Contact between the Assyrian Tablets and the Homeric Text. By the Right Hon. W. E. GLADSTONE, M.P., 
Author of “ Juventus Mundi,” ‘‘ The Time and Place of Homer,” &c. Crown 8vo, 2;, 6d. 








SIR SAMUEL WHITE BAKER. 
WILD BEASTS AND THEIR WAYS. REMINISCENCES OF EUROPE, 
ASIA, AFRICA, AND AMERICA. With special permission, dedicated to H.R.H. the Prince of Wales. By Sir SAMUEL 


W. BAKER, M.A., F.R.G.S., F.R.S., Author of ‘‘ The Nile Tributaries of Abyssinia,” ‘‘ The Albert N’yanza Great Basin 
of the Nile,” &c. With Illustrations. Two Vols., 8vo, £1 12s. 


THE METEORITIC HYPOTHESIS OF THE ORIGIN OF COSMICAL 
SYSTEMS. By J. NORMAN LOCKYER, F.R.S., Correspondent of the Institute of France ; the Society for the 
Piomotion of National Industry of France ; the Royal Academy of Science, Gottingen ; the Franklin Institute, Phila- 
delphia ; the Royal Medical Society of Brussels ; Societa Spettroscopisti Italiani; the Royal Academy of Palermo, and 
Natural History Society of Geneva ; Member of the Royal Academy of Lyncei, Rome, and the American Philosophical 
Society, Philadelphia ; Honorary Member of the Literary and Philosophical Society of Manchester, Academy of Natural 
Science of Cantania, Philosophical Society of York, and Lehigh University ; Member of the Committee on Solar Physics ; 
Professor of Astronomical Physics in the Normal School of Science. 8vo, 17s. net. [Next week. 


THE MYOLOGY OF THE RAVEN (Corvus covax sinuatus). A Guide to the 
Study of the Muscular System in Birds. By R. W. SHUFELDT. With Illustrations. Medium 8vo, 13s. net. 


A MANUAL OF PUBLIC HEALTH. By A. Wynter Brytu, M.R.C.S., L.S.A., 


Fell.Chem.Soc., Fell.Inst.Chem., Barrister-at-Law, Medical Officer of Health and Public Analyst for St. Marylebone, &c. 
8vo, 17s. net. 





NATURE SERIES. NEW VOLUME. 
ARE THE EFFECTS OF USE AND DISUSE INHERITED? An Ex- 
amination of the View held by Spencer and Darwin. By WILLIAM PLATT BALL. Crown 8vo, 3s. 6d. 


MACMILLAN’S SCHOOL ATLAS, PHYSICAL AND _ POLITICAL. 
Consisting of 80 Maps and complete Index. Prepared for the Use of Senior Pupils. By J. G. BARTHOLOMEW, 
F.R.S.E., F.R.G.S., &c. Royal 4to, 7s. 6d. ; Half-morocco, tos. 6d. [Next week. 

A TREATISE ON ALGEBRA. By Cnartes Smirtn, M.A., Master of Sidney 
Sussex College, Cambridge ; Author of ‘‘ Elementary Algebra,” ‘‘ Conic Sections.” Second Edition, Revised. Crown 
8vo, 7s. 6d. 

MACMILLAN’S GEOGRAPHICAL SERIES. 
Edited by ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survey. New Volumes. 

AN ELEMENTARY GEOGRAPHY OF INDIA, BURMA, AND CEYLON. 
By H. F. BLANFORD, F.R.S. With Illustrations. Globe 8vo, 2s. 6d. 

A GEOGRAPHY OF EUROPE. By James Sime, M.A. With Illustrations. 
Globe 8vo, 3s. 


MAPS AND MAP DRAWING. By Wm. A. EtpertTon.  18mo, Is, 


Now Ready, Part LI., Price 3s. 6d. 


BRAIN: 


A JOURNAL OF NEUROLOGY. 
Edited, for the Neurological Society of London, by A. DE WATTEVILLE. 


CoNTENTS. 
ORIGINAT, ARTICLES :— Acute Ascending Paralysis (Landry’s Disease), follewed by 

Syringomyelia. By Dr. Paul Blocq. Alsaic Paraplegia. By Sanger Brown, M.D. 

On Disorders of the Musical Capacity from Cerebral Disease. On Paralysis of the Third Nerve as a Complication of Graves’ 
By A. Knoblauch, M.D. Disease. By James Finlayson, M.D. 

On the Pathological Value of the Gasserian, Lenticular, Notes of a Case of Progressive Nuclear Ophthalmoplegia. 
Spinal, and Cardiac Ganglia. By W. Hale White, M.D. By W. M. Beaumont. 

Remarks on Mr. Sully’s Paper on the Psycho-Physical Pro- A Case of Spastic Spinal Paralysis--Treatment—Recovery. 
cess in Attention. By Prof. A. Bain (Aberdeen), M. By E. Dutoit, M.D. (Bern). 


Alfred Fouillee (Paris), and Mr. Shadworth H. Hodgson. 
CLINICAL CASEs :— 
On a Case of Ataxic Paraplegia with Autopsy, and a Case of | ABSTRACTS OF BRITISH AND FOREIGN JOURNALS. 
Locomotor Ataxy; Suspension ; Death from Septiczemia ; a 5 eet 
Autopsy. By J. Michell Clarke, M.A., M.B. (Camb.), | ““OT# ON SUSPENSION. 
M.R.C.P. (Lond.). 


REVIEWS AND NorIces OF BOOKS, 


MACMILLAN AND CO., LONDON. 
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Concentrated 


Cocoa 


This Cocoa is exceedingly soluble 





and easily digested. 


It makes a most Delightful 


“HAVE A CUP WITH ME?” Beverage for Breakfast or Supper. 


Lancet. —‘ Pure, and very Soluble.” 
Medical Times. —“Eminently suitable for Invalids.” 
Sir C. A. Cameron, M.D.—‘‘1 have never tasted Cocoa that 
I like so well.” 
W. H. R. Stanley, MD—“It is the drink par excellence 
for Children.” 








HALF A TEASPOONFUL Is _ SUFFICIENT TO MAKE A CUP OF MOST DELICIOUS COCOA. 


FRY’S CHOCOLATE FOR EATING 


Is not “_ delicious, but is also highly nutritious and sustaining. It is much valued for 
en ' with whom it is a universal favourite. 


FORTY-THREE PRIZE MEDALS AWARDED TO 


J. $. FRY & SONS, BRISTOL, LONDON, & SYDNEY. 


~ Printed by RIcwARD Cay AND Sons, LIMITED, at 7 y and d 8 } Bread Street Hill, , Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, Strand, London, W.C., and 1za Fourth Avenue, New York.—Tuurspay, October 23, 1890. 
































A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“To the solid ground 
Of Nature trusts she mind which builds for aye.”—WORDSWORTH 


MACMILLAN & CO.. Publishers. 112 Fourth Ave.. NEW YORE. 











j PRICE, 15 CENTS 
{| ANNUAL SUBSCRIPTION, $6. 


THURSDAY, OCTOBER 30, 1890. 
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NEW SCIENTIFIC BOOKS. 





THE SCIENTIFIC PAPERS OF JAMES CLERK MAXWELL, 
MA. L&.D., DC.L., F:R:SS8. 
London and Edinburgh. Edited by W. E. Niven, M.A., F.R.S. With Steel Portraits. 2 vols., 4to, $25.00. 


Science in Plain Language Series. 


ASTRONOMY, SUN, MOON, STARS, &c. 


By WILLIAM DURHAM, F.R.S.E. 12mo. 50 cents. 


Now Ready. Part Ill. of the New and Enlarged Edition of 


A TEXT-BOOK OF PHYSIOLOGY. 
By M. Foster, M.A., F.R.S. Fifth Edition, largely revised. PART III.—The Central Nervous System. With 
illustrations. 8vo. $1.90. 
Recently Published. 
PART I.—Blood—The Tissues of Movement—The Vascular Mechanism. 8vo. $2.60. 
PART II.—The Tissues of Chemical Action with their Respective Mechanisms—Nutrition. 8vo. $2.60. 


THE MYOLOGY OF THE RAVEN 


(Corvus corax sineratus ). 
A Guide to the Study of the Muscular System in Birds. By R. W. SHUFELDT. With numerous illustrations. 


8vo. $4.00, 
A MANUAL OF PUBLIC HEALTH. 
By A. WYNTER BLYTH, M.R.C.S., L.S.A. With colored plates and »umerous illustrations. %vo. $5.25. 


Nature Series. ~New Volume. 


ARE THE EFFECTS OF USE AND DISUSE INHERITED? 


An examination of the view held by Spencer and Darwin. By WILLIAM PLATT BALL. 12mo. $1.00. 


MACMILLAN & CO., 112 Fourth Ave., New York. 
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MACMILLAN & CO’S 


MANUALS FOR STUDENTS. 


BALL. Experimental Mechanics. Lectures delivered at the Royal College of Science for Ireland. By R. S. Bat, 


LL.D., F.R.S., Astronomer Royal of Ireland. Illustrated. Second Edition. 12mo. $1.50. 
“*We have not met with any bock of the sot in Enghsh, It elucidates instructively the methods of a teacher of the very highest rank. We most cor- 
dially recommend it to all our readers.”—Mchanics’ Magazine. 


BOWER. A Course of Practical Instruction in Botany. By F. O. Bower, D.Sc., F.L.S., Regius Professor of 
Botany in the University of Glasgow. Second Edition. Revised. Complete in one volume. I2mo. $2.60. 
Also, Part /. PHANEROGAMA:--PTERIDOPHYTA. Second Edition. I2mo. $1.50. 
FEARNLEY. A Course of Elementary Practical Histology. By WILLIAM FEARNLEY. 12mo, $2.00. 
FOSTER and BALFOUR. The Elements of Embryology. By Micuakrt Foster, M.A., M.D., LL.D., and the 


iate Francis M. Batrour, M.A., LL.D., F.R.S. Second Edition. Revised and Enlarged. Edited by AbAM SEDGWICK, 


M. A., and WALTER HEAPE. With Illustrations. t2mo, $2.60. 
** A book especially adapted to the needs of medical students, who will find in it all that is most essential or them to know n the clements of vertebrate 
embryology."—Academy. 


FOSTER and LANGLEY. A Course of Elementary Practical Physiology. By M. Foster, M.D., F.R.S., 
and J. N. LanGity, M.A., F.R.S_ Fifth Edition Enlarged. 12mo. $2.00, 


“This work will prove of great value to the teacher of phystol: ey as an aid to the preperati: n of an eminently practical course of lectures and demon- 

strations of elementary experimental physiology. Its chiet utility, however, will be to the mtell-gert str dert, wl o.:rmed with a dissecti: g case, a micro- 
y exp phy 2) ts ity f 1) n ] £ 

scope, and the book, will be enabled to pass his summer vacation ip a manner at once interesting : nd profitable.”— Medical Record. 


FRANKLAND. Agricultural Chemical Analysis. By Percy F. FRANKLAND, Ph.D., B.Sc., F.C.S., F.I.C. 
12mo. $2.00. 


** For students, and as a handbook for analytical chemists, or or laboratory teaching . it will be found exceedingly useful, orming as it does a complete 
text-book on the subject.”"— Farmer. 


GEIKIE. Class-Book of Geology. By ArcuisaLp Geikie, LL.D., F.R.S. | With 200 Illustrations. 12mo. $2.60. 
HUXLEY. Physiography. An Introduction to the Study of Nature. By T. H. Huxiey, F.R.S. With Illustrations 


and coloured plates. New Edition. I2mo. $1.80, 
**It is not too much to say that any one who will read through this little volume, will have a clearer and more connected idea of the physical phenomena 
of the earth than could be obtained by the perusal of many elaborate treatises."’"— Guardian. 


HUXLEY and MARTIN. A Course of Elementary Instruction in Practical Biology. By T. H. 
Hux ey, LL.D., F.R.S., assisted by H. N. Martin, M.A., M.D., D.Sc., F.R.S. Revised Edition, Extended and Edited 


by G. B. Hows and D. H. Scorr. With a Preface by Prof. HUXLEY. 12mo. $2.60. 
KENNEDY. The Mechanics of Machinery. By Arex. B. W. KENNEDY. With numerous Illustrations. 12mo. 
$3.50. 
KLEIN. Micro-Organisms and Disease; an Introduction into the Study of Specific Micro-Organisms. 
By E. Kien, M.D., F.R.S. Third Edition. Revised. With 120 Illustrations. 12mo, $1.50. 
KLEIN. The Bacteria in Asiatic Cholera. By E. Kiein, M.D., F.R.S. r2mo. $1.25. 
PAREER. A Course of Instruction in Zootomy (Vertebrata). By T. JEFFERY PARKER. With seventy-four Illustra- 
tions. I2mo $2.25. 
PARKER and BETTANY. The Morphology of the Skull. By W. K. PARKER and G. T. BETTANY. 12mo. 
$2.60. , 
STEWART and GEE. Lessons in Practical Physics. By BALFrour STEWART, M.A., LL.D., F.R.S., and 
W. W. HALDANE GEE. 
Vol. I. GENERAL PHYSICAL PROCESSES. With numerous Illustrations. t2mo. $1.50. 
Vol. lI, ELECTRICITY AND MAGNETISM. With numerous Illustrations, 12mo. $2.25. 
Vol. L127, OPTICS, HEAT, AND SOUND. In the Press. 


TAIT. Light. By P. G. Tair, M.A., Sec. R.S.E. With Illustrations. t2mo. $2.00. 


TAIT. Heat. By P. G. Tait, M.A., Sec. R.S.E. With Illustrations. teamo. $2.00. 


‘ 


Macmillan & Co’s Complete Catalogue wil! be sent free by mail to any address on application. 


MACMILLAN & CO., 112 Fourth Avenue, NEW YORK. 
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A WEEKLY ILLUSTRATED JOU 


RNAL OF SCIENCE. 


‘* To the solid ground 


Of Nature trusts the mind which builds for aye.’ 
. 


No. 1096, VOL. 42.] 
Registered as a Newspaper at the General Post Office.) 


THE NEW PATENT 


OW MADE 
IN 
Frat WaTCH 


Amongst several unsolicited Testimonials 
the two following have been received by the 
maker :— 

THE OBSERVATORY, MELBOURNE, 
October 10, 1888. 
Dear Sir,—The Watkin Aneroid 
only reached me three weeks ago, 


THURSDAY, OCTOBER 


WATKIN ANEROID BAROMETER. | 


’— WORDSWORTH. 


30, 1890. [PRICE CENTS. 


15 
{All Rights are Reserved. 


BROWNING’S PLATYSCOPIC LENS. 


I am very much pleased | 
with it, and have givenita | 
pretty severe trial with very 


satisfactory results. 

(Signed) R. J. ELLEry. 
EpinsurGu, May 31,’89. 
Dear Sir,—I have just 
returned from a six weeks’ 

i) stay at the Ben Nevis Ob- 
ii] servatory, and while there 
had an opportunity of test- 
ing the admirable qualities 
of your new “ Watkin” 
Aneroid. The result has 
been most satisfactory, the 


extreme error noted being } 


only about 74, of an inch. 

During my stay at the Ob- 

servatory the Aneroid was fre- 

quently tested by taxing it down 

2000 feet and then comparing it 

with the standard on my return. 

The results obtained speak volumes for the high-class workmanshipand great 
accuracy you have attained in the —_- of this instrument. 

(Signed) R. C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 
J. J. HICKS, 8, 9, & 10 HATTON’ GARDEN, LONDON. 


“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Sritish Medical Journal, 





Is 

made 

through- 

out in brass, 

neatly ja- 

panued, and is 

not only first-rate 

in optical qualities, 

but is now a handsome, 

well-finished Instrument. 
SLOSSE SOOSTOOOHOOOOE 


R. & J. BECK. 68 Cornhill, London, E.C. 


| COMBINING THE DEFINITION OF A 


Engraved Real Size. 
A NEW ACHROMATIC COMBINATION, 
MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

** If you carry a small Platyscopic Pocket Lens (which « 
Nature ought to do).”"—-GRANT ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or entc - 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objectsto be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively ro, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and mounted i in Tortoiseshell Frames. 


Price of the Flatyscopic Lens, ‘mounted in Tortoiseshell, magni- 
fying either 10, 15, 20, or 30 diameters, 18s. 6d. each powers 
Illustrated description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA'S 


SPECTACLES. 


| WITH FINEST BRAZILIAN PEBBLES, 
OR THE PUREST GLASS. 


Carefully adapted to any sight, a Register of which is kept for 
future reference. 


every observer of 


| 


| NEGRETTI AND ZAMBRA make a Speciality of Spectacles for 
Lawn Tennis, Billiards, Fishing, Riding, and Shooting. 


NEGRETTI & ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


| 38 HOLBORN VIADUCT, E.C. 


Branches: 45 CORNHILL; 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, Sydenham. 


TELEPHONE No. 6583. Telegraphic Address—‘“‘ NecrETTI, Lonpon.” 
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UNIVERSITY COLLEGE, LONDON. 


The JODRELL PROFESSORSHIP OF COMPARATIVE ANA- 
TOMY AND ZOOLOGY will be Vacant at Christmas by the Resignation 
of Prof. Ray Lankester. 

Applications for the Chair will be received up to NOVEMBER 17. 

‘They should be addressed to the Secretary of the College, from whom 
information as to the Duties and Emoluments of the Chair may be obtained. 

‘The new Professor will be expected to enter upon his duties on JANUARY 

» TOQI. 


J. M. HORSBURGH, M.A., Secretary. 


CIVIL SERVICE COMMISSION. 


FORTHCOMING EXAMINATION. 


JUNIOR ASSISTANT in the Art Branch of the South Kensington 
Museum (17-20), NOVEMBER 14. 

The date specified is the latest at which Applications can be received. 
They must be made on forms, to be obtained, — p See from the 
SecretArY, Civil Service Commission, London, S.V 


MARINE ‘BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


The Council intend to appoint, in Novemper, a Scientific Naturalist as 
SEcrRETARY of the Assoc1aTion and DIRECTOR OF THE PLYMOUTH 
LABORATORY. 

He will be required to reside at Plymouth, and to conduct all correspond- 
ence relating to the affairs of the Association, to direct the Laboratory, to 
prepare and edit the Journal, and other printed matter issued by the Asso- 
ciation, to act as Librarian, to superintend the collection, sale, and distribu- 
tion of Specimens, and to attend the Monthly Meetings of the Council in 
London. 

He will be provided with a residence in the Plymouth Laboratory, and 
will receive a salary of £200 a year,and an allowance for payment of a 
Clerk or general assistant, to be selected by himself. 

Applications for the Post should be sent to the undersigned, on or before 
NOVEMBER 12. * 

The gentle man appointed will be required to commence his duties at as 


early a date as possible. 
E. RAY LANKESTER, Hon. Sec. M.B.4 
Royal Society, Burlington House, W 


BACTERIOLOGIST & TOXICOLOGIST 
FOR THE CAPE OF GOOD HOPE. 


The Agent-General for the Cape of Good Hope hereby invites APPLICA- 
TIONS from Gentlemen of appropriate scientific training and experience 
willing to proceed to the Colony for a term of years, there to fill one or 
other of the undermentioned POSTS under the Government, viz. :— 

(1) That of BACTERIOLOGIST, to investigate the diseases of domestic 
animals, supposed to be caused by germs. ‘Ihe Salary offered is £500 a 
year. A Free First-class Passage by steamer (including railway fare to port 
of embarkation) will be provided. 

(2) That of TOXICOLOGIST, to attend chiefly to forensic cases and to 
investigate South African native plants having medicinal properties. The 
Salary offered is £400 a year. A Free First-class Passage by steamer (in- 
cluding railway fare to port of embarkation) will be provided. 

Applications must be accompanied by Testimonials and by Copies of any 
Scientific Publications the applicants may have issued, and should reach the 
undersigned by NOVEMBER rs next. ‘They will then be submitted to 
the Authorities in the Colony, with whom the Appointments rest. 

CHARLES MILLS, 
Agent-Genera! for the Cape of Good Hope. 
Cape of Good Hope Government Agency, 112 Victoria Street, 
London, S.W., October 14, 1890. 





THE AGRICULTURAL COLLEGE, 


ASPATRIA. 
PrincipaL—DR. H. J. WEBB, B.Sc. 

Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Te 1890. 





PRACTICAL PHYSICS FOR B. Sc. AND 


INT. B.Sc. (Lond.) —A specially arranged Evening Course in the 
above commences in NOVEMBER.—For Particulars, apply W. G. 
Wootcomne, M.A. (Oxon.), B.Sc. (Lond.), 1or King Edward Road, 
South H: namnny, N.E. 





GALLERIES FOR CONVERSAZIONES, 


Meetings, Lectures, at Homes, &c. A fine Suite of Picture Galleries on 
Ground Floor in the best situation in the West End, lit by Electricity, 

to be let for Evenings.—For Dates and Terms, apply, Wuire, Druce, 

& Brown, 9 Brook Street, W. 


FOR SALE.—A 3}-Inch Astronomical Tele- 
scope, cost 75 Guineas, offered at 50. Also a Binocular Microscope, 
cost 60 Guine as, offered at 30. Both nearly new; Ross, Maker.— 
Address, 


‘A. B.”, Drayton House, Ealing, W. 





LIVING SPECIMENS FOR THE MIGROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BatsaLL HEATH RoaD, 
BIRMINGHAM, 


Who last week sent to his subscribers Canthocamptus minutus, with sketch 
and description. He also sent out Philodina roseola, Floscularia, Corethra 
plumicornis, Melicerta ringens, Stephanoceros; also Amoeba, Hydra, 
Vorticella, Crayfish, Dog-Fish, Amphioxus, and other Specimens for 
Biological Laboratory work, 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months Sor Subscription of £i 1$., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Pasts, 1s. each. 


JOHN J. GRIFFIN & SONS, Li, 


PHOTOGRAPHIC DEPARTMENT. 








Now Reapy, 
Complete Illustrated Catalogue of 
CAMERAS, LENSES, MATERIALS, 
DRY PLATES, CHEMICALS, &c. 


Post Free, upon Application. 


Well-fitted Dark Room for Use of Amvteurs. 





Free Instruction to Beginners. 











Mathematical Instrument Manufacturer to H.M. Government, Cour~: of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, i! and Surveying Instr .aients 
every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gop Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT hsbeanenedshannan HOLBORN, LONDON, W.C. 


KING, MENDHAM, & Co. 


Btecteical Engineers 
AND 
Manufacturing Electricians. 


SpEcIALITIES.—K.M.B. Pocket Galvanometer. 
125. gd., post free. Lesting Instruments for 
Science Teachers, Wimshurst Machines of highest 
efficiency, School Apparatus for Static and Voltaic 

°xperimental Purposes, Batteries and Electrical 

Fittings of every description. 


Western Electrical Works, Bristol. 


ILLUSTRATED CATALOGUE, Post FREE, 44d. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been adopted in 


the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 








It writes almost instantly full black. | Flows easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 


Is cleanly to use,and not liable to Blot. moment of writing. 


Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgaie 
Street ; ’and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 
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NEWTON & CO. 


SCIENTIFIC INSTRUMENT 
MAKERS 

TO HER MAJESTY THE 
QUEEN 

AND THE GOVERNMENT. 










Makers of every descrip- 
tion of OPTICAL and 
PHYSICAL APPARA- 
TUS of the highest class, 
for Colleges, Institutions, 
&c. 
Catalogue of 

OPTICAL LANTERNS, 
PROJECTION APPA 


NEW ILLUSTRATED 
CATALOGUE OF 

ae SCIENTIFIC APPARATUS, 

= 144 pages, 6d. 

WIMSHURST ELECTRICAL MACHINE. 


18-in., £6 tos. As made for the Science and Art 


Universities of Oxford, Cambridge, and London. 


E.C. 


Best Quality, 15 in., £5; 
Department, and the 


3 FLEET STREET, TEMPLE BAR, LONDON, 


BRADY & MARTIN, 


27, 29, & 31 MOSLEY STREET, 
NEWCASTLE-UPON-TYNE, 

Wholesale and Export Dealers and Manufac- 
turers of Chemical and Scientific Apparatus, 
Pure Chemicals for Analysis, &c., 

Supply Cottages and Schools in all parts of the World with every 


requisite for Theoretical and Experimental Work in Chemistry, 
Sound, Light, Heat, Magnetism, Electricity, &c. 


Analytical & Works Laboratories completely Furnished. 
Agents in connection with the Science and Art Department, 


PARTNERS— 


N. H. MARTIN, C, E. STUART, B.Sc. 


New ILLUSTRATED CATALOGUE, CONTAINING MANY NEW FORMS oF 
APPARATUS, FREE ON APPLICATION. 


SPECTROSCOPES & SPECTROMETERS 
TELESCOPES OR LABORATORY USE, 


With ‘* Rowlands’s’’ Metal Gratings, or with Prisms of every Description. 





DISK PRISMS AND MOUNTINGS 
For Photographing the Stars on Secchi’s Plan. 


A. HILGER, 
Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD RoaD, 
Lonpon, N.W. 





GOLD MEDAL, Highest Award, Inventions Exhibition, 
88s 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


DENT’S) NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES and CLOCKS t 

WATCHES. REDUCED PRICES, sent ae 


f2xe on application to E. DENT 
AND CO., Makers to the Queen, 
61 STRAND, LONDON, W.C. 
or 4 ROYAL EXCHANGE. 











RATUS, & SLIDES, 3a. | 


| SLIGHT 








ges Octavo, with Coloured Diagram 
THE 
ADMIRALTY FALSIFICATION 


OF THE 
‘CHALLENGER’ RECORD. 
WILLIAM LEIGHTON JORDAN, 


40 Pa 


EXPOSED BY 


F.R.G.S., Assoc.Inst.C.E., F.S.S 
(Author of ‘‘ The Standard of Value,” and *‘ The New Principles of Natural 
Philosophy ’’). 
Post Free, 1s., of the Publisher, 
17 ARUNDEL STREET, STRAND, W.C. 





By LIONEL S. BEALE, M.B., F.R.S., 


Professor of Medicine in King’s College. 
AILMENTS: Nature and einer 3rd Edition. 
ady October x. 


OUK MORALITY AND THE MORAL QUE STION, 2s. 6d, 
THE LIVER. Pp. 230. 86 Illustrations, many coloured. 5s. 


HOW TO WORK “WITH THE MICROSCOPE. | 100 
Plates. 21s. (Harrison.) 
THE MICROSCOPE IN MEDICINE. 86 Plates. aus. 


BIOPLASM: 


ON LIFE AND ON VITAL ACTION. 5s. 

THE MYSTERY OF LIFE. 3s. 6d. 

THE ‘*‘ MACHINERY” OF LIFE. 2s. 

LIFE THEORIES AND RELIGIOUS THOUGHT. §s. 6:7. 


London: J. & A. CHURCHILL. 


an Introduction to Medicine and Physiology. 


Post Free for Three Stamps. 
A New Classified Catalogue (No. 104) 
Important Works for Sale on 
INVERTEBRATA: 
PART L—LOWER ANIMALS, LIVING AND FOSSIL. 
(Foraminifera, Spongida, &c.), Ca:LENTERATA 


)DERMATA (Crinoidea, &c.), ANNULOSA 
Myriopoda). Works on the 


Containing Protrozoa 

(Hydroida, Corallinz, &c.), Ecurn¢ 

Annelida, Crustacea, Arachnida, 
AQUARIUM. 


(Rotifera, 


WESLEY & SON, 
STRAND, LONDON. 


BY w | MATTIEU WILLIAMS. 


The Fuel of the Sun. 2nd Edition, 8vo, Cloth, ros. 
The Philosophy of Clothing. Just Published, Post 8vo, 
Cloth, 4s. 
London: T. 
Edinburgh and Glasgow : 


WILLIAM 
ESSEX STRET, 


LAURIE, 28 Paternoster Row. 
JOHN MENZIES & CO 





Just Published, vo, Cloth, Price 16s. 


THE PHILOSOPHY OF TUMOUR- 
DISEASE: a Research for Principles of its Treatment. By C. PIT- 
FIELD MITCHEL L 1, Member cf the Royal College of Surgeons, 
England ; Author of *‘ D ssolution and Evolution and the Science of 
Medicine,”’ &c. 

WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, Lo n> 

and 20S uth Frederick Street, Edinburgh. 


Monthly, Price 6d. 


OUTING: A Magazine of Travel, Sport, 
and Adventure all over the World. Beautiful Illustrations by the fist 
Artists. A — Volume commences with the Number for October. Sub- 
scribe now. Of all Booksellers, 6s. a year, or by Post from the Office on 
day of Publication, 8s. Office : 170 Strand, London. 





OSTEOLOGICAL SPECIMENS, 
. MODES, &.—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List, "Three Stamps. 
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HEINEMANN'S SCIENTIFIC ~HAND-BOOKS 


KNOWLEDGE of the practical Sciences has now become a necessity to every educated 





man. The demands of life are so manifold, however, that of many things one can acquire 
but a general and superficial knowledge. Ahn and Ollendorff have been an easy road to languages 
for many a struggling student ; Hume and Green have taught us history ; but little has been done, 
thus far, to explain to the uninitiated the most important inventions and practical discoveries of 
the present day. Is it not important that we should know how the precious metals can be tested 
as to their value; how the burning powers of fuel can be ascertained ; what wonderful physical 
properties the various gases possess; and to what curious and powerful purposes heat can be 
adapted? Ought we not to know more of the practical application and the working of that almost 
unfathomable mystery—electricity ? Should we not know how the relations of the Poles to the 
magnet-needle are tested ; how we can ascertain by special analysis what produce will grow in 


particular soils, and what will not, and what artificial means can be used to improve the produce ? 


In this Series of “ Scientific Hand-books ” these and kindred subjects will be dealt with, and 
so dealt with as to be intelligible to all who seek knowledge—to all who take an interest in the 
scientific problems and discoveries of the day, and are desirous of following their course. It is 
intended to give, in a compact form, and in an attractive style, the progress made in the various 
departments of science, to explain novel processes and methods, and to show how so many wonder- 
ful results have been obtained. The treatment of each subject by thoroughly competent writers 
will ensure perfect scientific accuracy ; at the same time, they are not intended for technical students 
alone. Being written ina popular style, it is hoped that the volumes will also appeal to that large 
class of readers who, not being professional men, are yet in sympathy with the progress of 
science generally, and take an interest in it. The Series will therefore aim to be of general 
interest, thoroughly accurate, and quite abreast of current scientific literature, and, wherever 
necessary, well illustrated. Anyone who masters the details of each subject treated will possess 
no mean knowledge of that subject; and the student who has gone through one of these volumes 
will be able to pursue his studies with greater facility and clearer comprehension in larger manuals 
and special treatises. 


THE FIRST VOLUME IS NOW READY. 

MANUAL OF ASSAYING GOLD, SILVER, COPPER, AND LEAD 
ORES. By WALTER LEE BROWNE, B.Sc. _ Revised, Corrected, and considerably 
Enlarged, with a Chapter on “The Assaying of Fuel, &c.,” by A. B. GRIFFITHS, Ph.D., 
F.R.S. (Edin.), F.C.S. In One Volume, Crown 8vo, Illustrated, 7s. 6d. 

TO BE FOLLOWED BY 

THE PHYSICAL PROPERTIES OF GASES. By Arruur L. Kimsatt, 
of the Johns Hopkins University. In One Volume, Illustrated, 5s. 

HEAT AS A FORM OF ENERGY. By Prof. R. H. Tuurston, of Cornell 
University. In One Volume, Illustrated, 5s. 


Further Volumes will be announced later. 





London: WM. HEINEMANN, 21 Bedford Street, W.C. 
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SOUTHALL BROS. & BARCLAY'S | 


SPECIALLY PREPARED 


MICROSCOPIC PREPARATIONS. 


CHEMICAL REAGENTS, STAINING FLUIDS, MOUNTING 
MEDIA, CEMENTS, VARNISHES, &c., &c., 
FOR USE IN 
PRACTICAL BOTANY, ZOOLOGY, HISTOLOGY, 
And every Branch of 
PRACTICAL MICROSCOPY. 


(Makers of the Specialities refe rred to by Prof. Hillhouse i in his edition of 
Strasburger’s ‘‘ Practical Botany.” 


Glass Slips, Cover Glasses, Forceps, Needles, Dissecting Knives, Razors, 
Scissors, Beakers, Flasks, Specimen Bottles and Tubes, in great variety 
Microscopes by the principal Makers. 


Price Lists may be had on application. 


SOUTHALL BROS. & BARCLAY, 


CHEMICAL APPARATUS DEPARTMENT, 
DALTON STREET, BIRMINGHAM. 





Now Ready, Price 6s., 
Vol. XXV.—New Series, Vol. V.—Part I., OCTOBER 1890, 
THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 


NORMAL AND PATHOLOGICAL, 
CONDUCTED BY 
HUMPHRY, TURNER, AND McKENDRICK. 
With Plates and Woodcuts. 
CONTENTS. 


Profs. 


Fissure of Rolando. (Plate I.) 
Malformation of the Female Organs of Generation 


. Prof. CUNNINGHAM. 

. Davip HEpsurn. 
—Vagina. 

. Prof. CUNNINGHAM. Value of Nerve-supply in Determination of 
Muscular Homologies and Anomalies. 

. Josern Tittiz. Pharmacology of Curare and its Alkaloids. 
Ill. and IV. (Plate 11.) 

5s. R. W. SHuretpr. Comparative Osteology of Arctic and Sub-Arctic 
Water-Birds. Part VIII. 

. Wiit1AM ANDERSON and GeorGE Henry Makins. Planes of Sub- 
peritoneal and Subpleural Connective Tissue, with their Connec- 
tions. 

7. W. H. Bennet and H. D. Ro.ieston. 

Ileo-Czecal Portion of Intestine. 

8. ARTHUR THOMSON. Report of Committee of Collective Investigation 

of Anatomical Society of Great Britain and Ireland. 

Prof. HumpHry. Note on Dissection of Flat-Foot. 

Prof. Sir W. TuRNER. The Convolutions of the Brain. 

. Davip G. Davipson. Abnormal Arrangement of Veins 
Popliteal Space. 

12. WALTER E. COLLINGE. 

Linn. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London ; 
and 20 South Frederick Street, Edinburgh. 
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Parts 


Abnormal Arrangement of 


9. 


about 


Note on a Tumour in’Axnodonta cygnea, 





BOILING WATER OR MILK. 


EPPS’S 


CRATEFUL—COMFORTINCG. 


COCOA 


BREAKFAST OR SUPPER. 
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Now Ready. 


TYCHO BRAHE 


A Picture of Scientific Life and Work 


the 16th Century. 
BY 
J. L. E. DREYER, Ph.D., F.R.A.S., 
Director of the Observatory, 


Price 12s, 6d. 


Now Ready. 


ASTRONOMY—SUN, MOON, STARS, 


&c. (Second Volume of the ‘‘ Science in Plain Language Series.”) By 
WILLIAM DURHAM, F.R.S.E. Crown 8vo, Cloth, Price rs bd 


Armagh. 


In Demy 8vo, Illustrated. 





Now Ready. 


THE PROPERTIES OF MATTER. 


Second Edition. By P. G. TAIT. M.A., Professor of Natural Philo- 
sophy, University of Edinburgh. Crown 8vo, Cloth, Price 7s. 6d. 


In the Press, 


ZOOLOGICAL ARTICLES CONTRI- 


BUTED TO ‘‘*THE ENCYCLOPADIA BRITANNICA.” By 
Prof. E. RAY LANKESTER, LL.D., F.R.S. Supplemented by 
Kindred Articles contributed by other Nature alists. In 4to, Cloth. 








ADAM & CHARLES BLACK. 





Edinburgh : 


RECENTLY PUBLISHED. 


Demy 8vo, Cloth, 710 Pages, with 680 Illustrations, Price 18s. 


EXPERIMENTAL SCIENCE: 


Elementary, Practical, and Experimental Physics. 
By GEORGE M. HOPKINS. 

The design of f this work is to afford to the student, the mecha anic, and all 
who are interested in science, a ready means of acquiring a general know- 
ledge of physics by the experimental method, and also to furnish to the 
teacher suggestions in experimentation which will be helpful in making 
class-room work interesting and attractive. Most ,of the apparatus illus- 
trated and described may be constructed and used by anyone having 
ordinary mechanical skill. Simple and easily made devices have been 
chosen for physical demonstration. With scarcely an exception, the experi- 
ments described were performed at the time of writing, to insure fullness of 
detail, and to avoid inaccuracies. 


E. & F. N. SPON, 125 Strand, London. 





Just Published, Crown 8vo, 12s. 6d., Cloth. 


ASBESTOS: ITS PROPERTIES, OC- 
CURRENCE, AND USES. with some Account of the Mines of Italy 
and Canada. By ROBERT H. JONES. With 8 Collotype Plates 
and other Illustrations. 

CROSBY LOCKWOOD & Som, 7 Stationers’ Hall Court, E.C. 








‘fSuell Crown 8vo, 75. 6d., Cloth, Gilt. 


A MANUAL OF THE MOLLUSCA: A 
With upwards of joo Wood Ei 





Treatise on Recent and Fossil Shells. 
F.G.S. Reprint of Fourth Edition. 
gravings and 23 Lithographic Plates. 


“* A most valuable storehouse of conchological and ~eological information.” 
— Science Gossip. 


CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, E.C. 
“ THE VERTEBRATE FAUNA OF SCOTLAND.” Third Volume, 


Small 4to, 21s. net. 


THE BIRDS OF IONA AND MULL, 


And other Natural History Notes, 1852-70. 
By the late HENRY DAVENPORT GRAHAM, and 
Edited by J. A. HARVIE-Brown, F.Z.S., &c. 
Illustrated from the Author’s Sketch-Books. 


** relief volume” in the series of ‘‘ The Vertebrate Fauna of 


Scotland,” by Harvie-Brown and BucKLeEy. 
Davip DouGLas, AND ALL BOOKSELLERS, 


*,* Forming a 
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MINERALOGY. | MINERALOGY AND GEOLOGY. 
Special amet of First Order of Merit, Melbourne, 


S A M U Ee L beg Ee N Ss O N, 88-89, for Collections, &c 


ALSO, " IGHT OTHER First Crass Prize MEDALS. 
97 REGENT STREET, LONDON, W. Special Collections for Students, Lecturers, and Museums. 


NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 

ESTABLISHED 1840. Late 277 STRAND. —Apparatus and Appliances—Minerals for Chemical Purposes— 
Ste Siemens fee aoe on heed emme very ine ‘Minecal Cabinets—Hammers—Mineral Specimens—-Meteorites—Blowpipe 
Specimens, Carved Precious Opals,and Moonstones ; also some 


Apparatus—Rocks, &c. NOW READY, FREE. 
beautiful Slabs of Polished Agates, Thulite, Microcline, &c. &c. 





THE LARGEST STOCK & VARIETY IN ENGLAND. 


FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, | JAMES R. GREGORY, 


CHISELS and BLOWPIPE APPARATUS | 88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
’ ° Bt 
: . | 
Precious Stones for Collectors and Mounting. | GEOLOGICAL COLLECTIONS. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. | Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
. 7 | and Geological Position, in Mahogany Cabinets. 100 Specimens, ass. ; 
Lessons piven. one Free. | 200 ditto, sos. The best value obtainable. 


Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, EC. 


Dealer in Rocks, Minerals, Fossils, and other Objects | Excellent Copies of the actual, natural Handwriting, al: 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 























: : of Drawings, Music, even of elaborate Sketches, Pro- 
of Scientific Interest. grammes, Plans (up to Double-Elephant size), Shorthand, and 
Stocl Al series of Cornish Minerals, inclu iding Type- Writing, are easily, quickly, and cheaply produced by the 
trichite, Bi e, Liroconite, and Francolite ; — 
ntlanc he Folkestone henge ; amen ( 
various important Phos} Micro-sections of Ol lase- 
Augite-P rphyrite, Canisp, 1cop 7 te-Schist, Anglese a, 2 
Pikrite, Lochinver, and Micro¢ ’egmatite, Rispond, Sutherland, Quartz 
Felsite with flow-structure, Llanberi Grar <4 Killine and other R« oy te 
ind a few interesting New Zealand Stone ieigleuanane some of very early Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
types. resemble written letters. Used at the House of Lords, &c. 
Collections of typical specime of Rocks, Minerals, Fossils, and Natural | , 
History objects = nerally for Science ‘Teachers made up to order at AUTOCOPYIST DEPT. (A.E.T.Co-y La.), 


exceptionally low rates. } London Wall, London, and 52 Princess Street, Manchester. 


WIMSHURST MACHINE. 
Works in any Weather. Size giving 4: Sparks, £4 10s. 


ACOUSTIC APPARATUS. 
CHEAP SCHOOL APPARATUS. 


Approved by Science and Art Department. 
ATALOGUES FREE. 


EARVEW @ PEAFE. 


6 CHARING CROSS ROAD, W.C. 


LEAGH'S PATENT LANTERN MICROSCOPE. 


Constructed on correct optical principles, and perfect in mechanica 
detail. ‘The easiest to manipulate, surpassing all others in complete 
ness, and provided with the necessary fittings for both LANTERN 
MICROSCOPE, AND POLARISCOPE. 











It gives the most perfect definition and brilliant illumination, anc 
is produced at a price so low as to be within the reach of ordinary 
people—viz. at about one-third the cost of other instruments intendec 
for the same class of work. Of course, there are Lantern Microscope 
offered at prices ranging from 25s. or 30s. to £5; but these can onl; 
be classed as toys in comparison with “ Leach’s ” Microscope ; beside 
being totally unsuitable for the projection or demonstration of polarize 
light, for which purpose Leach’s instrument is unequalled. 





Pamphlet and Catalogue Post Free. 


W. I. CHADWICK, asp'WaNuractvxix, 2 St. Mary's Street, MANCHESTER. 
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MESSRS. MACMILLAN AND CO.’S NEW BOOKS. 


SIR SAMUEL WHITE BAKER. 


WILD BEASTS AND THEIR WAYS. 


REMINISCENCES OF EUROPE, 


ASIA, AFRICA, AND AMERICA. With special permission, dedicated to H.R.H. the Prince of Wales. By Sir SAMUEL 
W. B: AKER, M.A., F.R.G.S., F.R.S., Author of ‘‘ The Nile Tributaries of Abyssinia,” ‘‘ The Albert N’yanza Great Basin 


of the Nile,” &c. With Illustrations. 


Two Vols., 8vo, £1 12s. 


A NEW BOOK BY MR. J. NORMAN LOCKYER. 


THE METEORITIC HYPOTHESIS OF 


SYSTEMS. By J. NORMAN LOCKYER, F.R.S., 
nomical Physics in the Normal School of Science, &c. 


A MANUAL OF PUBLIC HEALTH. 


THE ORIGIN OF COSMICAL 


Correspondent of the Institute of France, Professor of Astro- 
8vo, 17s. net. [Next week. 


By A. WynTer Brytu, M.R.C.S., L.S.A., 


Fell.Chem.Soc., Fell.Inst.Chem., Barrister-at-Law, Medical Officer of Health and Public Analyst for St. Marylebone, &c. 


8vo, 17s. net. 


A SYSTEM OF SIGHT-SINGING FROM THE 
based on the Principle of Tonic Relation, and Illustrated by Extracts from the Works of the Great Masters. 
By SEDLEY TAYLOR, M.A., late Fellow of Trinity College, Cambridge ; 


NOTATION : 
net. 


MANUAL OF LOGARITHMS. 


MATTHEWS, B.A., St. Peter’s College, Cambridge. 


ESTABLISHED MUSICAL 


Author of ‘* Sound and Music,” &c. 8vo, 55. 


Treated in connection with Arithmetic, Algebra, 
Plane Trigonometry, and Mensuration, for the Use of Students preparing for Army and other Examinations. 
S8vo, 55. net. 


By G. F. 


A NEW SCHOOL ATLAS. 


MACMILLAN’S SCHOOL 


Consisting of 80 Maps and complete Index. 
F.R.S.E., F.R.G.S., &c. Royal 4to, 75. 6d. ; 


MONOGRAPH OF THE 


Memb. de la Soc. Ent. de France. 
and Index, 33s. 6d. 


* 


* * This Volume ts also Published in Four Parts, Sewed. 


MACMILLAN AND CO., 


NEW INVENTIONS. 





Her Majesty’s Royal Letters Patent have been granted to 
the inventor of a wonderful as well as useful little appliance. 
This is a Pocket Microscope and Floriscope combined, about 
3 inches in length, and 14 inch square. It is constructed upon 
an entirely new principle, and has a magnifying power and de- 
finement superior to some of the most elaborate and expensive in- 
struments, and yet so simple that any school-boy or girl can use it. 
Its magnifying power is registered as 150 diameters, or 22°500 
surfaces, and distinctly shows all the thousands of different 
kinds of animalcula in water, &c., or any other microscopic 
objects. This new patent was sealed Ly the Comptroller 
General of Patents on the 13th of August last, and is now 
offered to the public at the nominal price of Is. each, and sent 
free by parcel post upon receipt of postal order value One 
Shilling—stamps not taken—with a 12 page pamphlet of in- 
structions for use, and a large double sheet of engravings in 
black and gold (with key) free. The Inventor and Manufac- 
turers also guarantee that in any case where the instrument is 
not approved of and returned within reasonable time, that a 
postal note value 1s, will be forwarded by return of post. The 
medical profession, chemists, schoolmasters, teachers and stu- 
dents, as well as parents and guardians, should send for one on 
approval. This is no foreign rubbish, but of good English 
workmanship throughout. Address: Conway, RAE & 











Conway, The Premier Patent Microscope Depot, Stafford 
Street, Birmingham. 
HOLLOWAYS OINTMENT eettoiee 
INFALLIBLE 
REMEDY 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. 


ATLAS, 
Prepared for the Use of Senior Pupils. 
Half-morocco, ros. 62. 


BRITISH 
GEORGE BOWDLER BUCKTON, F.R.S., F.L.S., F.C.S., 


Illustrated by more than 400 Coloured Drawings. 





AND POLITICAL. 
By J. G. BARTHOLOMEW, 
| Next week. 
CICADZ OR TETTIGIDA. By 
F.E.S., &c., Cor. Memb. Nat. Hist. Soc. of Philadelphia, 
In Two Vols. Vol. I., with Preface 


PHYSICAL 


o- 
Price 8s. each. 


LONDON. 


a 


THE ZOOLC‘S/ST: 
A MONTHLY MAGAZINE OF NA.: 2AL HISTORY. 


Third Series. Edited by J. E. Hartina, F.L.S., F.Z.S,, member of the 
British Ornithologists’ Union; contains— 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds ; distribution and migration of British fresh-water fish ; new «1 
rare marine fish; local aquaria; British reptiles; British land and fresh 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoologica: 
journals of important and interesting articlesin various branchesof zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
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CHARGES FOR ADVERTISEMENTS, 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 


° | typ Slide of Eggs of Butterflies, Moths, ‘&c., with list of names 

o | New and very fine Slide, containing about 200 various Ses 
9 | from St. Peter, Hungary... wi ak ‘ 
6 Stem of Indian Poison-Berry (Anamirta c Coce ecules) 

9 Head of Lamprey, Section through Gills—very fine 

o | Trans. Section of Earthworm, through Middle 

° Book Mite (Cheiletus eri uditus) 

eee 6 | Grain of Wheat and Embryo—four Secti ms on One Slide os 

Acarus of Itch (Savcoftes scabei?), Male and Female on One Slide o | Pediculus capitis, Male, Female, Egg, and Larva—on One Slide 
Meibomian Glands in “Se ction of Human Eyelid . = 9 Phantom Shrimp (Cafrel/a linearis) an pa “< aie 


hay of the ‘ae ve — arded on receipt of Remittance for Price. 
ILLUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS. 
CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS. 
Either of the above sent Post Free on application to— 


W. WATSON & SONS, OPTICIANS TO HER MA/JESTY’S GOVERNMENT, 


313 HIGH HOLBORN, LONDON, W.C 


AND 251 SWANSTON ST REET, MELBOURNE, AUSTRALIA. "ESTABLISHE D 1837. 
Awarded 20 GOLD AND OTHER MEDALS ar various International E atititions, including 2GOLD MEDALS. . Paris E xhibition, 1889, for | Microseo pes. &e. 
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Type Slide of 100 Diatomacezx, with list of names 
Pollen 7” situ on Stigma, CEnothera om on 
Lieberkuhn Glands in Human Intestine 
Water Scorpion (Vefa cinerea) 
Section of Ar mphi »xus, through P hary nx 

“ eula tum —test object, dry.. 
Scales of Podura (Le; pidocyrtus curved ollis)—test object, “dry . 
Sporocarp of Pilularia, Micr spores and Macrospores 
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7 | 4 55 * Messrs. Forsyth’ s manufactures de- 
monstrate that in adopting the all-wool 

system of clothing we need not necessarily 

ok to foreign markets for our supplies ; 

but that sanitary under-wear, having the 


high vecc pane seer = and —, 
WOOLLEN SYSTEM OF UNDER-WEAR. fy. Jonna,“ home’ Ares 


For Ladies, Gentlemen, and Children, ‘The samples from this firm are emi- 
me satisfactory, and have a smoothness 


SAMPLES AND ILLUSTRATED PRICED CATALOCUES, of texture which prevents any irritating 


. . . 8 friction, and from the unshrinkable nature 
containing Full Particulars, sent on Receipt of Inquiry, of the materia’ will be found far more 


ee. useful for under-wear than most ordinary 
As Manufactured and Exhibited by us at the flannels. They are very gratifying ex- 
INTERNATIONAL EXHIBITION, GLASGOW. | amples ther manufacture.”—Lancei. 

| “In the garments made by Messrs. 

Forsyth the purity is beyond question, 

RENFIELD STREET, and the purchaser has a guarantee of their 

5 GLASGOW. | sound wearing qualities, while the un- 

| shrinkable nature of the goods, and the 

(Please name this paper.) great attention to the matter of finish, 

, afford to wearers a great degree of com- 

“There can be no doubt of the merits of Messrs. Forsyth’s Hygienic Under-wear. The material is | fort, and medical men have not been slow 

simply unsurpassable, and the garments are so fashioned as to fit every part of the body (a feature worthy of | to appreciate for themselves and for their 

all praise). We are glad to see there are manufacturers like Messrs. Forsyth who give attention to | patients the benefit of the woollen goods 
producing articles of such indisput: able sanitary worth.” —WaAitehal/ Review. supplied by this firm.”—//ea/th. 


& R AYM rs ESTABLISHED wos. 99 HATTON GARDEN, 
PERKEN, SON, NT, eS London, E.C. 
samepactenh PROTOGRAPEIC APPARATUS , 
Of every description. 


‘ OPTIMUS , MAGAZINE CAMERA > “OPTIMUS ” “OPTIMUS” 
icc tate tahcies feo — SCOUT. — SCORER. 


L i S33me| Medium Size. Small Size. 
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$4.00 per year; 40c per copy. To Foreign Subscribers, $4.48 per year; 44c per copy 


THE AMERICAN NATURALIST 


Edited by 
Prof. E. D. COPE, 
Prof. J. S. KINGSLEY. 


INTERESTING MATTER IN PREPARATION. 


An unusual number of articles of great scientific interest are in preparation for the coming issues of the NATURALIS1 rhe 
following titles will serve to show their scope and the eminence of the authors contributing 


Two Contributions from the Neo-Lamarckian | ON A FAMILY OF HERMAPHRODITES. 
School of Evolution. By Dr. Luce. 
THE EVOLUTION OF MIND, FROM A NEO- | The history of the sexual peculiarities of this family, inhabi- 
LAMARCKIAN STANDPOINT. tants of an isolated New England district, is one of the most 
ihe : remarkable collections of phenomena bearing on the problems 
By Pror. E. D. Cope. of the evolution of sex ever made public. Several members 
Prof. Cope holds that nowhere is the case of the Neo-Iam- were in early childhood hypospadic hermaphrodites, but on 
arckians so strong as in the explanation of the evolution of {| growing older develope functione] male characteristics, the 
mind by the direct inter-action of sensation and environment. female remaining in abeyance. 
This essay is an exposition in some detail] of the arguments ee ie Paes as : 
supporting this position. It wil! run through two numbers, THE WILD BUFFALO OF MINDORO 
beginning with October. By Pror. |. B. STEERE. 


THE EFFECTS OF THE ELECTRIC: CURRENT Mindoro is one of the Philippines. The species of buffalo 
ON KEMMLER’S BODY. which was recently discovered there by Prof. Steere, of the 

University of Michigan, is confined entirely to this single 

By Dr. E. C. Sprrzka. island. Prof. Steere’s description and illustrations of it, and 

comparison of its characteristics with those of related species 


Dr. Spitzka was one of the experts who were present at ‘ é 
make an interesting study. 


Kemmler’s execution, and he also made a careful examination 

of the body after death. His description of the effects of the a 
) . a THE 

current on the tissues of the body will throw much light on a aoa eis ase 

subject about which little is known, and will be in every way FEEDING ON BEES 

a notable contribution. By Pror. A. J. Cooker, of Michigan State Agr. College. 


ON THE LANGUAGES AND LORE OF THE An interesting study of the problems connected with the 
ZUNI PUEBLOS. uses of certain nutritive elements in bee economy. 


PHYSIOLOGICAL EFFECTS OF SPECIAL 


By Dr. J. W. FewKes, of Harvard University THE METAMORPHIC FORMS OF THE 
In addition to the inherent interest of this subject, this con- AMERICAN NEWT. 

tribution is notable as an example of the work only recently 
made possible by the intreduction of the use of the phono- 
graph in anthropological investigations. The possibilities of The unusually varied forms of the Newt have been closely 
this instrument in such researches constitute one of the most studied by Prof. Gage. and many interesting relations between 
remarkable of the new fields now opening before modern them and the environment have been traced. The color 
science. | changes are especially noteworthy. 


3y PRor. SIMON GAGE, of Cornell University. 


Many other articles of equal interest to be presented in the course of the coming winter are now in preparation, of 
which we are not yet able to announce the subjects. Of these several will come under the general head of The Effects of 
Government Control or Influence on Scientific Work, each one treating of a special phase of this or some cognate subject. 
This is a subject which greatly needs ventilating, in order to foster the formation of an enlightened public opinion. A member of 
the editorial staff is also now engaged in collecting material for notices of some of the western pioneers of science whose valuable 
work in the past generation seems in danger of being forgotten by those now on the stage. 


NEW SUBSCRIBERS 
Whose names are received before January, 891, will have their subscription entered as of that 
date, and the remaining numbers of 1890 sent to them free. 


Address FERRIS BROS., Publishers, 
PHILADELPHIA, PA., U.S.A. 
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MACMILLAN & CO’S 


Publications on Electricity and Magnetism. 





CAVENDISH. The Electrical Researches of the Honorable Heiry Cavendish, F.R.S. Written 
between 1771 and 1781. Edited from the original manuscripts, by the late J. Clerk Maxwell, F.R.S. 8vo. $5.00. 
CUMMING. An Introduction to the Theory of Electricity. By Linneus Cumming, M.A. With Illustrations. 


I2mo. $2.25. 
“On the whole, the best elementary text-book produced by a member of either university in England.” 
—Prof. Francis H. Smirn, University of Virginia, 


DAY. Electric Light Arithmetic. By R. E. Day, M.A. 18mo. 40 cents. 


GRAY. The Theory and Practice of Absolute Measurements in Electricity and Magnetism. By 
Andrew Gray, M.A., F.R.S.E. In two volumes. Vol. I., 12mo. $3.25. 


GRAY. Absolute Measurements in Electricity and Magnetism for Beginners. By Andrew Gray, M.A., 
F.R.S.E. Students’ edition, abridged from the larger work. r6mo, $1.25. 


GUILLEMIN,. Electricity and Magnetism. A Popular Treatise. By Amédée Guillemin, author of ‘“ The 
Forces of Nature,” ‘‘’The Applications of Physical Forces,” etc. Translated and edited, with Additions and Notes, by 
Professor Silvanus P. Thompson, author of ‘* Elementary Lessons in Electricity,” etc. With numerous Illustrations. Super 
Royal 8vo. /# the Press. 


LODGE. Modern Views of Electricity. By Oliver J. Lodge, LL.D., D.Sc., F.R.S., Professor of Experimental 

Physics in University College, Liverpoo). With Illustrations. 12mo, $2.00. 

“This book is likely to attract much attention in the electrical world. It aims at setting forth in popular guise the results of modern attempts te 
explain the phenomena of electricity, magnetism, and light by known principles of mechanics and hydrodynamics. Dr. Lodge is an admirable 
exponent. . . To those who value science chiefly for its practical applications, the most interesting portion of the book will be that which proposes the 
direct manufacture of light.”— Londen Athenaeum. 


MAXWELL. An Elementary Treatise on Electricity. By James Clerk Maxwell, M.A. Edited by William 
Garnett, M.A. Second Edition. Clarendon Press Series. 8vo. $1.90. 


MAXWELL. A Treatise on Electricity and Magnetism. Clarendon Press Series. Svo. 2 vols. New Edition. 
In the Press. 


MURDOCK. Notes on Electricity and Magnetism. Designed as a companion to Silvanus P. Thompson’s 
‘* Elementary Lessons.” By J. B. Murdock, Lieut. U.S.N. 18mo. Reprinting. 


“A very suggestive little | ook—contains much in little ; as an adjunct to Prof. Thompson's ‘ Elementary Lessons’ it will be quite valuable. 
—Pref. Francis H. Smirn, University of Virginia. 


‘*Occasional extensions and additions are also made which add much value to the book. It is likely to be of conside rable use to the student of 
Professor Thompson's ‘ Elementary Lessons,’ and it may be used alone with little difficulty.”—<c7ence. 


STEWART and GEE, Practical Physics for Schools and Junior Students of Colleges. By Balfour 
Stewart, M.A., LL.D., F.R.S., and W. W. Haldane Gee, B.Sc. 
Vol. I. ELECTRICITY AND MAGNETISM. 16mo. 60 cents. 


STEWART and GEE. IL sin El tary Practical Physics. By Balfour Stewart, M.A., 1 L.D., F.R.S., 
and W. W. Haldane Gee, B.Sc. 
Vol. II. ELECTRICITY AND MAGNETISM. t12mo. $2.25. 
** Not a book to be read straight through, this work of Messrs. Stewart and Gee is one to be worked steadily through by any student who intends to 


ac quire a real knowledge of the principles of electricity and magneti:m.""— Journal of Education. 
e book is essentially an exposition of those parts of electrical philosophy with which the student who would become an electrician must necessarily 


It is well illustrated, clearly arranged, well printed, and is likely to be of valuable aid to students.”"— The Westminster Review. 





be snapaletel. 


THOMSON. Reprints of Papers on Electrostatics and Magnetism. By Sir William Thomson, D.C.L., 
LL.D., F.R.S., F.R.S.E. 8vo. $5.00 


THOMPSON. Elementary Lessons in Electricity and Magnetism. By Silvanus P. Thompson, D.Sc., B.A., 

F.R.A.S. New Edition. With Illustrations. 16mo. $1.25. 

** The best book for its expressed purpose that I happen to be acquainted with.”—Prof, A. V. Do.pgear, Tufts College. 

**The text-book itself is a model of what an elementary work should be. . . . We do not think that any student of moderate intelligence, who 
reads this work slowly and with care, could fail to understand every word of it, and yet every part of the complex and manifold phenomena of electricity 
and magnetism is treated of in this small volume.”"—Saturday Review. 

WATSON and BURBURY. The Mathematical Theory of Electricity and Magnetism. By H. W. 

Watson, D.Sc., F.R.S., and S. H. Burbury, M.A. 

Vol. I. ELECTROSTATICS. 8vo. $2.75. 

Vol. II. MAGNETISM AND ELECTRODYNAMICS. 8vo. $2.60. 
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MACMILLAN & CO., Publishers, {12 Fourth Avenue. New York. 
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